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saline  marshes,  respectively,  as  well  as  loss  of  some  areas  of  wooded  swamp. 
Saltwater  Intrusion  and  loss  ot  wetlands  have  adversely  affected  productivity 
of  wildlife  and  fishery  resources.  Influx  of  saline  waters  is  particularly 
harmful  to  the  American  oyster,  due  to  Increased  predation.  One  way  to 
ameliorate  loss  of  wetland  nursery  areas  and  rate  of  saltwater  intrusion  Is 
timely  introduction  of  fresh  water  and  associated  sediments  and  nutrients. 

A  total  of  16  plans  were  evaluated  for  diversion  of  fresh  water  into  the 
study  area.  These  16  plans  consist  basically  of  combinations  of  six  fresh¬ 
water  diversion  sites  and  varltius  magnitudes  of  flow.  Based  on  the  results 
of  this  study,  it  has  been  recommended  that  fresh  water  from  the  Mississippi 
River  be  diverted  into  the  Baratarla  Basin  at  a  site  near  Davis  Pond  (river 
mile  118.4)  and  into  the  Breton  Sound  Basin  at  Big  fkir  (river  mile  81.5). 
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LOUISIANA  COASTAL  AREA  STUDY 

Interim  Report  on  Freshwater  Diversion 

to 

Baratarla  and  Breton  Sound  Basins 

Appendix  A 

PROBLEM  IDENTIFICATION 

A. 0.1.  The  Problem  Identification  Appendix  provides  the  study  nthority 
for  th«  Interim  Report  on  Freshwater  Diversion  to  the  Barataria  and 
Breton  Sound  Basins.  Prior  studies  and  reports  by  the  U.  S.  Army  Corps 
of  Engineers  (USACE)  and  others  that  encompass  tne  study  area  or  por¬ 
tions  of  the  area  are  included.  Existing  conditions  of  the  land,  water, 
biological,  cultural,  recreation,  and  human  resources  are  described. 

The  demography,  economy,  and  land  use  of  the  area  are  described.  The 
area's  resources  and  economy  are  projected  into  the  future  to  determine 
conditions  if  no  Federal  ait  ton  ii  taken.  Water  and  related  land 
resource  problems,  needs,  ,  1  )|)j)ort  unit  les  are  identified  and  planning 

objectives  are  developed  tor  the  study.  Planning  constraints  affecting 
the  study  are  established. 


Section  1.  STUDY  AUTHORITY  AND  SCOPE 


A.l.l.  The  Louisiana  Coastal  Area  Study  was  authorized  by  resolutions 
of  the  Committee  on  Public  Works  of  the  U.  S.  Senate  and  House  of 
Representatives.  The  Senate  resolution,  sponsored  by  the  late  Senator 
Allen  J.  Eliender  and  Senator  Russell  B.  Long  and  adopted  19  April  1967, 
roads : 


"RESOLVED  BY  THE  COMMITTEE  ON  PUBLIC  WORKS  OF  THE  UNITED 
STATES  SENATE,  That  the  Board  of  Engineers  for  Rivers  and 
Harbors  created  under  Section  3  of  the  River  and  Harbor  Act 
approved  June  13,  1902,  be,  and  is  hereby  requested  to  review 
the  reports  of  the  Chief  of  Engineers  on  the  Mermentau  River 
and  Tributaries  and  Gulf  Intracoastal  Waterway  and  connecting 
waters,  Louisiana,  published  as  Senate  Document  Numbered  231, 
Seventy-ninth  Congress,  on  the  Bayou  Teche,  Teche-Vermilion 
Waterway  and  Vermilion  River,  Louisiana,  published  as  Senate 
Document  Numbered  93,  Seventy-seventh  Congress,  on  the 
Calcasieu  River  salt  water  barrier,  Louisiana,  published  as 
House  Document  Numbered  582,  Eighty-seventh  Congress,  and  on 
Bayous  Terrebonne,  Petit  Cailiou,  Grand  Calllou,  DuLarge,  and 
connecting  channels,  Louisiana,  and  the  Atchafalaya  River, 
Morgan  City  to  the  Gulf  of  Mexico,  published  as  House 
Document  Numbered  583,  Eighty-seventh  Congress,  and  other 
pertinent  reports  including  that  on  Bayou  Lafourche  and 
Laf ourche-Jump  Waterway,  Louisiana,  published  as  House 
Document  Numbered  112,  Eighty-sixth  Congress,  with  a  view  to 
determining  the  advisability  of  improvements  or  modifications 
to  existing  improvements  in  the  coastal  area  of  Louisiana  in 
the  interest  of  hurricane  protection,  prevention  of  salt 
water  Intrusion,  preservation  of  fish  and  wildlife, 
prevention  of  erosion,  and  related  water  resource  purposes." 


A. 1.2.  The  U.  S.  House  Committee  on  Public  Works  adopted  an  identical 
resolution  on  19  October  1967.  Sponsors  were  US  Representatives  Edwin 
Edwards,  Speedy  0.  Long,  John  R.  Rarick,  Joe  D.  Waggoner,  Edwin  E. 
Willis,  and  the  late  F.  Edward  Hebert,  Hale  Boggs,  and  Otto  E.  Passman. 

A. 1.3.  Under  the  Louisiana  Coastal  Area  Study,  an  interim  report  on 
freshwater  diversion  was  approved  by  3d  Indorsement,  file  LMVPD-P,  dated 
17  December  1980,  to  letter  file,  LMNPD-P,  dated  29  May  1980,  subject 
"Louisiana  Coastal  Area  Study." 
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A. 1.4.  The  primary  focus  of  the  study  was  on  increasing  productivity  of 
commercial  fishery  resources  through  diversion  of  freshwater  in  the 
study  area.  Concomitant  opportunities  and  problems  related  to  sport 
fishing  and  hunting,  commercial  trapping,  outdoor  recreation, 
preservation  of  cultural  resources,  and  preservation  and  enhancement  of 
environmentally  unique  and  sensitive  areas  were  analyzed  in  the  study. 
The  study  area  is  about  2.3  million  acres  and  Includes  the  area  that 
would  be  Inundated  by  the  Standard  Project  Hurricane  with  all  authorized 
USAGE  works  in  place,  that  is,  approximately  lands  up  to  the  5-foot 
contour.  (See  plate  A-1) 


SECTION  2.  PRIOR  STUDIES,  REPORTS,  AND  EXISTING  WATER  PROJECTS 


A. 2.1.  Numerous  studies  and  reports  concerning  water  resources 
development  in  the  coastal  area  of  Louisiana  hiive  been  prepared  by  the 
USAGE,  other  Federal  and  state  agencies,  and  individuals.  Only  the 
major  reports  on  projects  pertinent  to  tlie  present  study  are  described 
below . 

A. 2. 2.  A  review  of  the  Mississippi  River  and  Tributaries  project, 
prepared  by  the  New  Orleans  District  and  printed  as  Mouse  Document  No. 
108,  89th  Congress,  1st  Session,  recommended  the  construction  of  four 
salinity  control  structures  for  introducing  water  from  the  Mississippi 
River  into  tlie  marsiies  of  tti  '  Mississippi  Delta  Region.  Tlie  structures 
.ire  Myrtle  Grove  (river  mile  38.7),  Homeplace  (river  mile  37.0),  Bohemia 
(river  mile  43.0),  and  Caernarvon  (river  mile  81.3).  Tlie  project  was 
lutliorlzed  by  the  Flood  Control  Act  of  19b3.  Advanced  eng,ineering  and 
design  was  initiated  in  1969  on  the  structure  located  at  Bohemia,  but 
was  suspended  at  the  request  of  local  interests.  The  four  sites  were 
reevaluated  in  the  current  study. 

A. 2. 3.  A  study  of  fish  and  wildlife  in  the  Louisiana  coas*‘al  area  and 
Atchafalaya  basin  floodway  was  conducted  by  the  New  Orleans  District  in 
support  of  the  Louisiana  Coastal  Area  study.  West  Texas  and  Eastern  New 
Mexico  Water  Import  study  (Mississippi  River  Commission,  1973),  Lower 
Mississippi  Region  Comprehensive  study  (Lower  Mississippi  Region 
Comprehensive  study,  Coordinating  Committee,  1974),  Atchafalaya  Basin 
(Water  and  Land  Resources)  study  (U.  S.  Army  Corps  of  Engineers,  1981, 
Draft),  and  N.ational  Shoreline  study  (U.  S.  Army  Corps  of  Engineers, 
1971).  The  study  includes  a  preliminary  determination  of  the  cyclic 
.juantities  of  supplemental  freshwater  needed  to  optimize  productivity  of 
the  fish  and  wildlife  resources  and  possible  options  for  supplying  this 
witer  tor  each  estuarine  area  including  Lakes  Maurepas,  I’ontchartraln , 
ind  Borgne.  Special  studies  and  investigations  undertaken  to  obtain 


T 


A. 3. 8.  In  addition  to  the  licensed  commercial  shrimpers,  there  are  a 
large  number  of  licensed  and  unlicensed  sport  shrimpers.  Shrimpers  who 
do  not  intend  to  sell  their  catch  are  not  required  to  license  their 
vessels  or  any  trawls  under  16  feet  in  length,  but  their  catch  is 
limited  to  100  pounds  of  "heads-on"  shrimp  per  day  per  boat.  However, 
sport  shrimpers  who  want  to  exceed  the  100  pound  limit  or  use  trawls 
over  16  feet  in  length  must  purchase  a  noncommercial  license.  In  1980, 
nearly  6,000  noncommercial  licenses  were  sold  in  the  area,  about  55 
percent  of  the  total  for  the  state.  Jefferson,  Terrebonne,  and 
Lafourche  Parishes  were  again  leaders  in  this  category.  The  estimated 
number  of  unlicensed  sport  slirimpers  is  three  times  the  number  of 
licensed  recreational  shrimpers.  For  the  study  area,  this  difference 
would  amount  to  an  additional  18,000  shrimpers. 

A. 3. 9.  There  were  1,200  oyster  licenses  and  slightly  over  500  blue  crab 
licenses  issued  in  1980.  In  addition,  3,100  licenses  were  Issued  for 
trapping.  However,  over  1,000  fishermen  held  various  combinations  of 
fishing  licenses,  primarily  both  commercial  shrimping  and  oyster 
dredging  licenses.  Some  also  fish  in  combination  with  trapping  and 
taking  alligators. 

A. 3. 10.  There  were  242  fishery  piucessing  and  wholesaling  plants  in 
Louisiana  in  1979  that  provided  nearly  3,500  permanent  jobs  while  also 
employing  several  thousand  part-time  workers  during  peak  seasons.  A 
good  portion  of  these  plants  are  located  in  the  study  area. 

A. 3. 11.  In  summary,  there  appear  to  be  about  3,000  fulltime  commercial 
fishermen  in  the  study  area  plus  anotlier  10,000  fisl\ermen  who  work 
commercially  only  part-time.  There  are  also  approximately  90,000 
licensed  recreational  fishermen.  Total  licenses  issued  in  the  area 
nearly  doubled  between  197(>-1980. 
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people.  The  Agricultural,  Forestries,  and  Fisheries  sector  had  less 
than  1  percent  of  the  area  total  employment  in  1978,  according  to  the 
Bureau  of  the  Census.  Employment  in  the  fishing  industry  is  not 
separately  categorized  by  the  census.  However,  the  fisheries  industry 
is  a  much  more  Important  source  of  employment  and  Income  for  the  area 
than  would  appear  from  the  census  breakdown.  The  Industry  is  marked  by 
the  very  large  number  of  commercial  part-time  and  noncommercial  licensed 
and  unlicensed  sport  shrimp  fishermen  who  have  other  primary  sources  of 
employment. 

A. 3. 6.  The  most  useful  published  sources  of  detailed  information 
concerning  participation  in  the  fisheries  sector  are  the  licensing 
records  of  the  Louisiana  Department  of  Wildlife  and  Fisheries.  In  1970, 
9,100  commercial  licenses  were  issued  to  commercial  fishermen  and 
noncommercial  fishermen  who  were  required  to  be  licensed  due  to  their 
use  of  commercial  size  trawls.  The  number  of  licenses  issued  increased 
steadily  during  the  1970's  and  by  1980,  22,877  were  issued.  The 
majority  of  all  license  Issued  were  for  shrimp  fishing,  either 
commercial  or  noncommercial. 

A. 3. 7.  In  Louisiana,  anyone  who  Intends  to  sell  his  shrimp  catch  is 
considered  to  be  a  commercial  fisherman  and  must  purchase  a  commercial 
shrimp  license.  In  1980,  there  were  about  11,000  commercial  shrimp 
licenses  issued  in  the  area,  which  included  licenses  for  both  small 
boats  and  large  vessels.  The  licenses  issued  amounted  to  about  two- 
thirds  of  the  total  Issued  for  the  state.  Jeferson,  Terrebonne,  and 
Lafourche  Parishes  were  ranked  first,  second,  and  third  in  this 
category,  respectively.  These  commercially  licensed  shrimpers  operated 
nearly  10,000  registered  small  boats  and  1,000  large  vessels  in  1980. 

It  was  estimated  that  nearly  90  percent  of  those  licensed  boat  shrimpers 
had  other  jobs  besides  shrimping.  Therefore,  a  large  number  of 
commercially  licensed  boat  shrimpers  are  clearly  part-time  shrimpers. 


TABLE  A-3-2 


TOTAL  EMPLOYMENT  BY  PARISH 


1970 

1978 

New  Orleans  SMSA^^ 

450,000 

545,400 

Ascension 

10  300 

18,100 

Assumption 

5,000 

7,500 

Lafourche 

20,400 

28,100 

Plaquemines 

11,900 

17,200 

St.  Charles 

9,400 

17,600 

St.  James 

5,900 

7,800 

St.  John  the  Baptist 

4,700 

7,300 

Study  Area 

544,700 

691,300 

Louisiana 

1,365,300 

1,728,300 

SOURCE:  The  Louisiana  Economy,  Louisiana  Tech  University,  Research 
Division,  Volume  XIII,  No.  4,  May  1980. 
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Includes  Orleans,  Jefferson,  St.  Bernard,  and  St.  Tammany  Parishes 


PER  CAPITA  INCOME 


A. 3. 3.  Of  the  12  parishes  in  the  area,  it  Is  estimated  that  only  four 
had  a  per  capita  income  below  the  state  average  in  1980  compared  with 
over  half  in  1970.  Plaquemines,  St.  James,  and  Terrebonne  Parishes  were 
below  the  state  average  in  1970,  but  above  in  1980.  State  per  capita 
income  was  $7,900  (1981  dollars)  in  1970  and  an  estimated  $9,500  (1981 
dollors)  in  1980,  which  represents  a  real  average  growth  rate  of  about 
1.9  percent  annually.  Except  for  the  New  Orleans  SMSA,  all  parishes  in 
the  area  had  per  capita  Income  growth  rates  in  excess  of  the  average  for 
the  state.  Plaquemines  Parish  had  the  highest  annual  growth  rate  of  7.6 
percent,  followed  by  Assumption  (6.7  percent)  and  Lafourche  (6.4 
percent).  In  the  New  Orleans  SMSA,  the  per  capita  income  grew  from 
$8,900  in  1970  to  $10,300  in  1980,  an  average  annual  growth  rate  of  1.5 
percent.  Table  A-3-1  shows  the  per  capita  income  for  the  12-parlsh  area 
for  1970  and  1980. 

EMPLOIMEMT 

A. 3. 4.  Table  A-3-2  shows  total  employment  in  the  area  in  1970  and 
1978.  In  1978,  employment  by  place  of  work  was  approximately  691,300, 
an  increase  of  27  percent  over  the  1970  employment  of  544,700,  which  is 
a  growth  rate  slightly  greater  than  that  for  the  state  as  a  whole. 

St.  Charles  and  Ascension  Parishes  ranked  first  and  second  in  the  state 
in  the  percent  increase  in  employment  between  1970  and  1978,  87  percent 
and  75  percent,  respectively.  Employment  in  the  New  Orleans  SMSA  grew 
at  the  slowest  overall  rate,  21  percent.  However,  the  New  Orleans  SMSA 
provided  well  over  half  of  the  new  jobs  available  in  the  area  over  the 
period  1970-1978. 

A. 3. 5.  The  largest  source  of  jobs  in  the  area  in  1978  was  in  the  Retail 
and  Wholesale  Trade  sector  which  employed  nearly  150,000  people.  The 
Service  and  the  Government  sectors  each  provided  work  for  over  100,000 
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TABLE  A-3-1 


POPULATION  AND  PER  CAPITA  INCOME 


1970 

Per  Capita 
Population  Income-^' 

1980 

Per  Capitaj^ 

Population  Income^/ 

New  Orleans 

SMSa^'^ 

1,046,500 

$8,900 

1,186,700 

$10,300 

Ascension 

37,100 

6,700 

50,100 

8,800 

Assumption 

19,700 

4,300 

22,100 

8,200 

Lafourche 

68,900 

5,100 

82,500 

9,500 

Plaquemines 

25,200 

4,600 

26,000 

9,600 

St.  Charles 

29,600 

8,100 

37,300 

10,100 

St.  James 

19,700 

7,300 

21,500 

9,800 

St.  John  the  Baptij 

t  23,800 

5,200 

31,900 

8,700 

Terrebonne 

76,000 

7,100 

94,400 

10,600 

Economic 

Study  Area 

1,346,500 

1,552,500 

Louisiana 

3,644,600 

7,900 

4,204,000 

9,500 

SOURCE:  Population.  1970:  The  Louisiana  Economy,  Vol.  XIII,  No.  4, 

May  1980,  Louisiana  Tech  University,  Research  Division.  1980:  Compiled 
by  State  Planning  Office,  State  Data  Center,  from  Inforoaation  received 
from  the  U.  S.  Census  Bureau,  Dallas  Regional  Office,  December  1980. 

Income .  Survey  of  Current  Business,  Vol.  58,  No.  6,  June  1978,  and  Vol. 
60,  No.  4,  April  1980,  Per  Capita  Personal  Income,  U.  S.  Department  of 
Commerce,  Bureau  of  the  Census.  The  1980  per  capita  income  figures  were 
derived  by  interpolating  between  the  1978  data  and  the  1985  projected 
data  extracted  from  the  1980  OBERS  BEA  Regional  Projections. 

1981  dollars. 

—  Includes  Orleans,  Jefferson,  St.  Tammany,  and  St.  Bernard  Parishes. 
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Section  3.  EXISTING  CONDITIONS 


HUMAN  RESOURCES  AND  ECONOMY 

A>3.I.  In  compiling  statistical  data  for  the  Human  Resources  and 
Economy  Section,  three  parishes  outside  the  study  area  and  eight 
parishes  extending  into  the  study  area  proper  were  included  because  they 
are  economically  significant  to  the  study  area.  The  only  parish  totally 
within  the  study  area  is  Plaquemines.  The  three  outside  the  area  are 
Ascension,  St.  Tammany,  and  Terrebonne,  and  the  eight  parishes  partially 
Included  are  Assumption,  Jefferson,  Lafourche,  Orleans,  St.  Bernard, 

St.  Charles,  St.  James,  and  St.  John  the  Baptist.  Numerous  residents  of 
these  parishes  work  and  recreate  in  the  study  area  and  contribute  exten¬ 
sively  to  the  economy.  Residents  of  these  parishes  heavily  utilize  the 
study  area  resources  for  hunting  and  fishing  and  general  outdoor  recrea¬ 
tion  activities.  Together,  these  12  parishes  form  the  economic  area. 

FOPUIATION  CHARACTERISTICS 


A. 3. 2.  The  1980  population  of  the  study  area  is  estimated  at  282,600, 
which  represents  18  percent  of  the  population  of  the  economic  area.  The 
population  of  the  economic  area  in  1980  was  1,532,500.  This  was  an 
increase  of  206,000  or  about  15  percent  from  the  1970  population  of 
1,346,500.  Louisiana's  population  during  this  period  increased  by  about 
the  same  percent.  Table  A-3-1  shows  the  population  change  over  the  last 
decade  for  the  12-parlsh  economic  area.  The  1980  population  made  up  37 
percent  of  the  total  state  population  for  that  year.  The  New  Orleans 
Standard  Metropolitan  Statistical  Area  (SMSA)  along  with  Assumption, 
Plaquemines,  and  St.  James  Parishes  grew  at  a  slower  rate  than  the  state 
as  a  whole,  while  the  rest  of  the  parishes  in  the  study  area  grew 
faster.  The  New  Orleans  SMSA,  which  consists  of  Orleans,  Jefferson, 

St.  Tammany,  and  St.  Bernard  Parishes,  had  a  population  of  1,186,700  in 
1980,  which  was  over  76  percent  of  the  total  study  area  population  and 
an  increase  of  13  percent  over  the  1970  metropolitan  area  population. 
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A. 2.  17.  The  Louisiana  Department  of  Public  Works  constructed  a  freshwater 
diversion  structure  on  the  east  bank  of  the  Mississippi  River  at  Bayou 
Lamoque  in  the  Pointe-a-la-Hache  Relief  Outlet  in  1955.  This  structure 
''onsists  of  four  10-  by  10-foot  gated  conduits  for  diverting  freshwater 
from  the  river  through  an  improved  Bayou  Lamoque  to  reduce  salinity 
concentrations  on  the  oyster  beds  in  the  bays  east  of  the  river. 

A. 2.  18.  A  freshwater  diversion  structure  has  been  constructed  by 
Plaquemines  Parish  on  the  east  bank  of  the  Mississippi  River  at  Little 
Coquille.  This  structure,  used  for  diverting  freshwater  to  bays  east  of 
the  river,  consists  of  five  48-lnch  concrete  culverts  with  provisions  to 
regulate  flow. 

A. 2. 19.  In  1970,  the  Louisiana  Department  of  Public  Works  completed 
construction  of  a  freshwater  diversion  structure  on  the  east  bank  of  the 
Mississippi  River  at  Bohemia.  This  structure  consists  of  four  60-inch 
gated  conduits  and  is  used  for  diverting  freshwater  to  bays  east  of  the 
river . 


A. 2. 20.  In  1977,  the  Louisiana  Department  of  Public  Works  completed 
construction  of  a  second  freshwater  diversion  structure  on  the  east  bank  of 
the  Mississippi  River  at  Bayou  Lamoque  just  downstream  of  the  existing 
structure.  This  structure  consists  of  four  121-  by  12-foot  gated  outlets. 

A. 2. 21.  A  diversion  structure  was  completed  at  White's  Ditch  in  1956.  The 
purpose  of  the  structure  was  to  provlae  freshwater  to  the  river  Aux  Chenes 
area.  The  diversion  of  freshwater  to  the  area  has  restored  the  area  to 
fresh  marsh  suitable  for  ducks  and  furbearers. 
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55-foot  navigable  depth.  The  report  was  approved  by  the  Board  of  Engineers 
for  Rivers  and  Harbors  in  March  1982,  and  by  the  Chief  of  Engineers  (OCE) 
in  April  1983.  The  report  is  being  reviewed  by  the  Office  of  the  Secretary 
of  the  Army.  Continuing  planning  and  engineering  studies  were  initiated  in 
fiscal  year  1982.  A  general  design  memorandum  on  dredging  in  the 
Mississippi  River,  Venice  to  the  gulf  was  completed  in  August  1983  and 
approved  by  OCE  in  March  1984.  A  general  design  memorandum  on  dredging  the 
Mississippi  River  between  mile  173  and  Venice  is  scheduled  for  completion 
in  August  1985.  A  final  design  memorandum  is  currently  underway. 

A. 2. 14.  The  report,  "Barataria  Bay  Waterway,  Louisiana,"  was  published  as 
House  Document  82,  85th  Congress,  1st  Session.  The  project  provides  for  a 
channel  approximately  37.0  miles  long  with  a  12-foot  depth  and  a  125-foot 
width,  beginning  at  the  GIWW  to  Grand  Isle,  Louisiana.  These  improvements 
were  authorized  by  the  River  and  Harbor  Act  of  3  July  1958.  Enlargement  of 
the  entrance  channel  between  mile  0.0  and  the  -15  foot  contour  in  the  gulf 
to  15-  by  250-feet  was  approved  in  January  1978.  All  work  has  been 
completed. 

A. 2. 15.  The  Orleans  Levee  District,  with  Federal  approval,  constructed  the 
Pointe-a-la-Hache  Relief  Outlet  in  the  1920 's.  The  project  is  located  on 
the  east  bank  of  the  Mississippi  River  below  Bohemia  and  provides  for  the 
discharge  of  floodwaters  directly  into  Breton  Sound  as  a  relief  outlet  for 
the  benefit  of  the  city  of  New  Orleans.  The  outlet  passed  some  300,000  cfs 
during  the  1927  flood  but  has  shoaled  in  the  intervening  years  to  a  much 
lower  capacity. 

A. 2.  16.  The  Louisiana  Department  of  Public  Works  has  constructed  a  lock 
through  the  Mississippi  River  non-Federal  levee  at  Ostrica.  The  lock  is 
located  on  the  east  bank  at  about  river  mile  25.0.  The  lock  is  40  feet 
wide,  250  feet  long,  and  has  a  sill  elevation  of  -10.0  feet  National 
Geodetic  Vertical  Datum  (NGVD).  The  lock  is  extensively  used  by  oilfield 
and  fishing  vessels. 
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A. 2. 11.  The  project,  "Gulf  Intracoastal  Waterway  Between  Apalachee  Bay, 
Florida,  and  the  Mexican  Border,"  authorized  by  the  River  and  Harbor  Act 
of  1962  and  numerous  prior  river  and  harbor  acts,  provides  generally  for 
the  following  Improvements  within  the  study  area:  a  16-  by  150-foot 
channel  between  the  Mississippi  and  Atchafalaya  Rivers  via  a  lock 
through  the  west  Mississippi  River  levee  at  mile  98  above  Head  of  Passes 
(AHP)  at  Harvey,  Louisiana,  an  alternate  16-  by  150-foot  channel  con¬ 
necting  the  above  channel  and  the  Mississippi  River  via  a  lock  through 
the  west  Mississippi  River  levee  at  mile  88  AHP  in  Algiers,  Louisiana,  a 
12-  by  125-foot  channel  connecting  the  Gulf  Intracoastal  Waterway  (GIWW) 
at  Morgan  City,  Louisiana,  and  the  Mississippi  River  at  Port  Allen, 
Louisiana,  via  a  lock  through  the  levee  at  Mississippi  River,  mile  228 
AHP,  a  12-  by  150-foot  channel  between  the  Rigolets  (between  Lakes 
Borgne  and  Pontchartraln)  and  the  Mississippi  River  via  a  portion  of  the 
IHNC  and  lock  at  mile  93  AHP,  and  annual  payments  to  the  Board  of 
Commissioners  of  the  Port  of  New  Orleans  for  use  of  a  portion  of  the 
IHNC  and  for  use  of  the  lock.  The  16-  by  150-foot  channel  has  not  been 
constructed. 

A. 2. 12.  The  report,  "Mississippi  River  for  Additional  Navigation  Out¬ 
lets  In  the  Vicinity  of  Venice,  Louisiana,"  published  as  House  Document 
361,  90th  Congress,  resulted  In  the  authorization  of  additional  naviga¬ 
tional  outlets  from  the  Mississippi  River  in  the  vicinity  of  Venice, 
Louisiana,  by  enlargement  of  the  existing  channels  of  Baptiste  Collette 
Bayou  and  Grand  Tiger  Passes  to  provide  channels  14  feet  deep  (mean  low 
gulf)  over  a  bottom  width  of  150  feet,  with  entrance  channels  in  open 
water  16  feet  deep  over  a  bottom  width  of  250  feet.  All  work  has  been 
completed.  Jetties  to  the  6-foot  depth  contour  are  authorized  if  and 
when  justified  to  reduce  the  cost  of  maintenance  dredging. 

A. 2. 13.  The  report,  "Deep  Draft  Access  to  the  Ports  of  New  Orleans  and 
Baton  Rouge,  Louisiana",  published  in  July  1981,  recommended  deepening 
the  Mississippi  River  between  Baton  Rouge  and  the  Gulf  of  Mexico  to  a 
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single  project,  "Mississippi  River,  Baton  Rouge  to  the  Gulf  of  Mexico, 
Louisiana,"  vrith  modification  to  provide  the  following  channel 
dimensions.  All  works  were  completed. 

Mississippi  River: 

Baton  Rouge  to  New  Orleans:  35  by  500  feet 

Port  of  New  Orleans:  35  by  1,500  feet 

New  Orleans  to  Head  of  Passes:  40  by  1,000  feet 

Southwest  Pass:  40  by  800  feet 

Southwest  Pass  Bar  Channel:  40  by  600  feet 

South  Pass:  30  by  450  feet 

South  Pass  Bar  Channel:  30  by  600  feet 

A. 2. 9.  The  report,  "Mississippi  River-Gulf  Outlet,"  published  as  House 
Document  No.  245,  82nd  Congress,  resulted  in  the  authorization,  under 
the  River  and  Harbor  Act  of  1956,  of  a  project  providing  for  a  36-  by 
500-foot  ship  channel  between  the  Inner  Harbor  Navigation  Canal  (IHNC) 
in  New  Orleans  and  the  Gulf  of  Mexico,  Louisiana,  a  1,000-  by  2,000-  by 
36-foot  turning  basin  at  its  junction  with  the  IHNC,  and  a  new  high 
level  bridge  over  the  channel  at  Louisiana  Highway  47.  This  authoriza¬ 
tion  provides  for  a  lock  and  connecting  channel  between  the  Mississippi 
River  and  the  new  ship  channel  when  economically  justified  by  obsoles¬ 
cence  of  the  existing  IHNC  lock  or  by  increased  traffic.  All  work  has 
been  completed  except  the  lock,  connecting  channel,  and  the  new  ship 
channel . 

A. 2. 10.  The  report,  "Mississippi  River,  Baton  Rouge  to  the  Gulf  of 
Mexico,  Louisiana,"  published  as  Senate  Document  No.  36,  87th  Congress, 
resulted  in  the  authorization,  by  the  River  and  Harbor  Act  of  1962,  of 
the  modification  of  the  existing  project  to  provide  a  40-  by  500-foot 
channel  in  the  Mississippi  River  from  the  lower  limits  of  the  Port  of 
New  Orleans  adjacent  to  the  existing  35-  by  1,500-foot  channel  through 
the  port  and  thence  to  Baton  Rouge,  Louisiana.  All  work  has  been 
completed . 


Report  No.  5  Salinity  and  Temperature  Atlas  of  Louisiana 

Estuaries 

Report  No.  6  Seasonal  Precipitation  Surplus  and  Annual 

Precipitation  Deficit  Maps  of  South  Louisiana, 
1945-1968 

Report  No.  7  Louisiana  Wildlife  and  Fisheries  Water  Chemistry 

Survey  Data,  Louisiana  Estuaries,  1968-1969 

Report  No.  8  Controlled  Diversions  in  the  Mississippi  Delta 

System:  An  Approach  to  Environmental  Management 

Report  No.  8-S  Hydrologic  and  Meterologic  Data  from  Coastal 
Louisiana  Evaluation  of  Data  Gaps 

Report  No.  9  Deterioration  and  Restoration  of  Coastal 

Wetlands 

Report  No.  10  Selected  Environmental  Parameters,  Coastal 
Louisiana,  1945-1946,  1959-1965 

Report  No.  11  Statistical  Model  for  Salinity  Distributions, 
Southeastern  Louisiana  Estuaries 

Report  No.  12  Wave  Energy  Studies  along  the  Louisiana  Coast 

Report  No.  13  Development  of  the  Atchafalaya  Delta,  Louisiana 

Report  No.  14  Caneils,  Dredging,  and  Land  Reclamation  in  the 
Louisiana  Coastal  Zone 

Report  No.  15  Measurement  of  Louisiana  Coastal  Shoreline 

Report  No.  16  Hydrologic  Models  for  the  Baratarla  -  Terrebonne 
Area,  South  Central  Louisiana 

Report  No.  17  The  Shell  Dredging  Industry;  Its  Impact  on 
Louisiana 

Report  No.  18-1  Multi-Use  Management  Plan  for  South  Central 
Louisiana 

Report  No.  18-2  Environmental  Atlas 

A. 2. 8.  The  report,  "Mouth  of  the  Mississippi  River,  Louisiana," 
published  as  House  Document  No.  215,  76th  Congress,  recommended  the 
combination  of  the  existing  deep-draft  projects  on  the  river  under  a 
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Breton  Sound  Estuary,"  in  January  1981.  The  main  objective  of  the 
management  plan  is  to  improve  the  environment  of  the  estuary  by  reducing 
saltwater  intrusion,  enlarging  nursery  and  harvesting  areas,  and 
retarding  the  rate  of  land  loss.  The  plan  states  that  these  goals  can 
be  achieved  by  managing  the  salinity  gradient.  Extending  the  gradient 
seaward  will  largely  eliminate  the  problem  of  saltwater  Intrusion  and 
will  maximize  production  of  vegetation  and  commercial  and  sport 
organisms.  Increased  production  of  vegetation  will  retard  land  loss  by 
directly  contributing  to  land  building  and  by  reducing  the  rate  of 
erosion.  A  steeper  salinity  gradient  will  maintain  desirable  ecological 
conditions  within  the  marsh  area.  The  report  recommended  that  a 
diversion  structure  be  located  In  the  river  levee  near  Caernarvon  to 
discharge  Into  Big  Mar  (river  mile  81.5). 

A. 2. 7.  The  Center  for  Wetland  Resources,  Louisiana  State  University, 
was  retained  under  contract  by  the  USACE  to  perform  a  number  of  basic 
studies  of  the  hydrologic  and  geologic  characteristics  of  coastal 
Louisiana.  The  studies  examined  and  identified  trends  resulting  from 
natural  processes  and  the  works  of  man  In  the  coastal  area,  identified 
significant  environmental  parameters,  determined  freshwater  requirements 
to  implement  changes  for  fish  and  wildlife  enhancement,  and  developed 
management  and  structural  approaches  to  solving  problems  in  the 
estuarine  environment.  The  findings  and  recommendations  are  contained 
in  a  series  of  18  reports.  The  last  report  was  published  in  late 
1973.  The  18  reports  are  listed  below: 

Report  No.  1  Geologic  and  Geomorphlc  Aspects  of  Deltaic 

Processes,  Mississippi  Delta  System 

Report  No.  2  Salinity  Regimes  in  Louisiana  Estuaries 

Report  No.  3  Water  Balance  In  Louisiana  Estuaries 

Report  No.  4  Summary  of  Salinity  Statistics,  Coastal 

Louisiana  Stations,  1946-1968 


Louisiana  Legislature  Act  561  of  1978,  summarizes  the  existing 
information  on  marsh  loss,  saltwater  encroachment,  and  barrier  island 
deterioration,  identifies  possible  freshwater  and  sediment  diversion 
sites,  establishes  a  study  cost  and  time  frame  for  completing  a 
freshwater  diversion  plan  for  the  state,  and  describes  mechanisms  for 
implementing  the  plan.  The  plan  includes  the  four  freshwater  diversion 
sites  in  the  Mississippi  Delta  Region  project  (see  paragraph  A. 2. 2)  and 
several  sites  currently  being  investigated  under  the  Louisiana  Coastal 
Area  study.  In  partial  response  to  the  POS,  the  Louisiana  Department  of 
Natural  Resources  published  a  draft  report,  "Recommendations  for  Fresh¬ 
water  Diversion  to  Louisiana  Estuaries  East  of  the  Mississippi  River" 
dated  June  1982.  The  draft  report  recommended,  among  other  things,  the 
Caernarvon  and  Bonnet  Carre'  Spillway  as  sites  for  freshwater 
diversion.  Subsequently,  the  Senate  and  House  Committees  on  Natural 
Resources  issued  a  "Report  on  Special  Projects  for  Coastal  Louisiana"  in 
October  1981.  The  report  identifies  and  discusses  the  particular 
problems  of  land  loss,  coastal  erosion,  wetlands  deterioration,  and 
saltwater  intrusion  as  well  as  the  potential  solutions  readily  available 
to  fight  the  processes  adversely  affecting  coastal  Louisiana.  Specific 
projects  are  suggested  in  the  discussion  of  solutions.  The  committees 
directed  the  administrator  of  the  Coastal  Management  Section,  Department 
of  Natural  Resources,  to  make  recommendations  to  them  on  projects  to 
control  coastal  erosion  and  wetland  loss.  The  administrator  of  the 
Department  of  Natural  Resources  recommended  a  series  of  pilot  projects 
for  beach  erosion  and  marsh  building,  and  specified,  as  a  part  of  the 
recommended  plan,  that  the  Caernarvon  freshwater  diversion  project  be 
given  top  priority.  Because  the  Caernarvon  site  was  included  in  the 
USACE  authorized  Mississippi  Delta  Region  project,  the  Governor  of 
Louisiana  provided  a  letter  of  intent  to  the  USACE  on  26  January  1982 
for  the  Caernarvon  structure. 

A. 2. 6.  The  Plaquemines  Parish  Commission  Council,  Plaquemines  Parish 
Mosquito  Control  District,  issued  a  report,  "The  Management  Plan  for  the 


essential  inputs  for  the  fish  and  wildlife  study  resulted  in  the 
following  products:  a  vegetative  type  map  depicting  conditions  in  the 
coastal  marshes  during  August  1968,  collection  and  analysis  of  soil  and 
vegetative  types,  a  game  inventory  to  determine  habitat  preference  of 
important  commercial  and  sport  wildlife  species,  analyses  of  resources 
and  resource  development  needs  in  connection  with  estuarine  ecology  to 
establish  the  relationship  between  commercial  fish  production  and 
environmental  charactertlstics  of  the  estuarine  ecosystem,  and  the  sport 
fishing,  hunting,  and  wildlife-oriented  recreational  demand  and  activity 
in  coastal  Louisiana. 

A. 2. 4.  The  New  Orleans-Baton  Rouge  Metropolitan  Area  (NOBRMA)  Louisiana 
Water  Resources  study  was  authorized  by  resolution  of  the  Committee  on 
Public  Works  of  the  United  States  House  of  Representatives,  adopted 
14  June  1972.  In  the  NOBRMA  study,  conducted  by  the  New  Orleans 
District,  reports  for  the  Lake  Pontchartrain  and  Vicinity,  Amite  River 
and  Tributaries,  Louisiana,  and  other  pertinent  reports  were  reviewed 
with  a  view  to  determining  whether  any  modifications  of  the 
recommendations  contained  therein  are  advisable,  with  particular 
reference  to  providing  a  plan  for  development,  utilization,  and 
conservation  of  water  and  related  land  resources  of  the  New  Orleans- 
Baton  Rouge  metropolitan  region  with  due  consideration  for  the  urban 
planning  activities  of  the  region.  Water  and  related  resource  areas 
investigated  Included  wastewater  management  and  water  quality,  flood 
control,  water  supply,  recreation,  environmental  enhancement,  and 
navigation.  An  "Inventory  of  Basic  Environmental  Data"  was  completed  in 
1975.  The  overall  study  was  completed  in  1981.  The  NOBRMA  study 
includes  all  the  parishes  in  the  freshwater  diversion  study  area. 

A. 2. 5.  The  Louisiana  Department  of  Transportation  and  Development 
prepared  a  plan  of  study  (POS)  dated  April  1980  to  investigate  diverting 
freshwater  and  sediment  to  Improve  the  coastal  marshes,  estuaries,  and 
barrier  Islands  of  Louisiana.  The  POS,  which  is  in  response  to  the 
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A. 3. 12.  The  study  area  encompasses  approximately  2.3  million  areas  of 
which  1.0  million  acres  is  open  water  and  the  remaining  1.3  million 
acres  is  land.  The  land  area  is  dominated  by  forested  wetlands  and 
nonforested  wetlands  (881,000  acres).  Urban  areas  account  for 
approximately  105,000  acres.  The  remaining  410,000  acres  of  land  is 
distributed  between  agriculture,  forest,  and  barren  land.  The  study 
area  is  characterized  by  low  relief  with  elevations  varying  from  a 
maximum  of  approximately  30  feet  NGVD  at  the  crest  of  the  Mississippi 
River  levee  to  at  or  below  NGVD  in  the  marsh  areas.  Large  areas  in  and 
below  New  Orleans  have  been  leveed  and  require  drainage  by  pumps. 
Deprived  of  replenishing  sediment  from  the  river,  the  drained  soils  are 
shrinking  and  subsiding.  In  some  areas,  elevations  are  as  low  as  -10 
feet.  The  most  prominent  topographic  features  in  the  area  are  the 
natural  levees  flanking  the  Mississippi  River  and  its  abandoned 
distributaries.  These  natural  levees,  several  miles  in  width,  form 
ridges  that  stand  significantly  above  the  surrounding  swamps  and 
marshes.  Drainage  in  the  area  is  away  from  the  river  and  its  elevated 
natural  levees  into  adjoining  wetlands.  The  wetlands  make  up  the  bulk 
of  the  land  surface.  They  are  broken  and  fragmented  by  numerous  bayous 
lagoons,  canals,  lakes,  ponds,  and  smaller  abandoned  distributaries. 

A. 3. 13.  Lands  adjacent  to  the  Mississippi  River  are  extensively 
developed  for  agricultural.  Industrial,  urban,  and  suburban  uses. 
Natural  levee  areas  near  the  mouth  of  the  river  are  largely  undeveloped 
because  they  are  too  low  and  narrow  to  justify  flood  protection. 
Protected  land  along  the  river  is  used  primarily  for  agriculture  along 
with  some  suburban  and  industrial  development.  There  is  extensive  urban 
suburban,  and  Industrial  development  in  the  vicinity  of  New  Orleans  and 
Baton  Rouge.  The  lands  between  these  metropolitan  areas  are  developed 
primarily  for  agriculture  along  with  some  industrial  and  suburban 
development.  The  advantage  the  Mississippi  River  presents  as  a  major 


transportation  corridor  and  continued  and  Increasing  restrictions  on 
crops  basic  to  the  area  have,  however,  accelerated  a  trend  of  decreasing 
agricultural  activity  and  Increasing  Industrialization. 

A. 3. 14.  Land  being  converted  to  Industrial  sites  Is,  for  the  most  part, 
located  Immediately  adjacent  to  the  river  while  recent  residential 
development  Is  mainly  located  near  existing  towns.  Suburban  or 
semlrural  development  Is  also  spreading  along  the  river  and  Is  radiating 
out  from  larger  population  centers  Into  the  bordering  wetlands.  There 
still  remains  a  considerable  amount  of  agricultural  land  along  the 
Mississippi  River  that  has  not  been  converted  to  other  uses. 

MINERAL  RESOURCES  AND  PRODUCTION 

A. 3. 15.  Significant  mineral  deposits  Include  crude  petroleum,  natural 
gas,  natural  gas  liquids,  sulfur,  and  salt.  The  total  1975  value  of 
mineral  production  In  the  study  area  was  $3,162,025,000,  which  Is  37 
percent  of  the  value  of  the  state's  mineral  production  of 
$8,513,275,000.  The  value  of  mineral  production  In  1975  by  parish  Is 
shown  in  table  A-3-3.  In  1975,  some  20  percent  of  the  nation's  total 
petroleum  production  originated  In  coastal  areas  of  Louisiana.  Over  50 
percent  of  Louisiana's  petroleum  production  was  produced  In  Baratarla 
and  Breton  Sound  Basins.  Natural  gas  supplies  also  abound  in  the  study 
area.  Approximately  35  percent  of  the  nation's  total  natural  gas 
supplies  flowed  from  wells  In  coastal  Louisiana.  The  production  was 
fairly  evenly  distributed  along  the  coastline. 

A. 3. 16.  The  majority  of  the  sulfur  produced  In  the  state  originates  In 
the  study  area.  Production  In  1975  totaled  about  90,000  long  tons 
valued  at  $4.3  million.  This  constituted  approximately  three  percent  of 
the  total  production  for  the  United  States. 
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TABLE  A-3-3 


1975 

VALUE 

OF  MINERAL  PRODUCTION 

IN  THE  STUDY  AREA 

Parish 

Value 

(Thousands  of  Dollars) 

Mineral  Produced 

In  Order  of  Value 

Ascension 

$  82,116 

Natural  gas  liquids, 
petroleum,  salt,  natural 
gas 

Assumption 

51,909 

Natural  gas,  petroleum  salt 

Jef  ferson 

547,223 

Petroleum,  natural  gas, 
sulf ur , natural  gas 
liquids,  salt 

Lafourche 

583,386 

Petroleum,  natural  gas, 
sulfur,  natural  gas  liquids 

Orleans 

38,333 

Cement,  stone,  lime, 
natural  gas,  petroleum 

Plaquemines 

1,697,159 

Petroleum,  natural  gas, 
sulfur,  natural  gas 
liquids,  salt 

St.  Charles 

127,781 

Petroleum,  natural  gas 
liquids 

St.  James 

24,418 

Petroleum,  natural  gas, 
natural  gas  liquids 

St.  John  the  Baptist 

9,700* 

Petroleum,  natural  gas 

TOTAL 

$3,162,025 

TOTAL  FOR  STATE 

$8,513,275 

SOURCE:  The  Mineral  Industry  of  Louisiana,  Bureau  of  Mines  Mineral 

Yearbook ,  US  Departmeot  of  the  Interior,  1975. 

*1974  Value.  The  1975  value  was  withheld  to  avoid  disclosing  Individual 
company  confidential  data. 


A. 3. 17.  All  major  salt  domes  In  production  in  the  state  are  located  in 
central  coastal  Louisiana,  which  encompasses  a  portion  of  the  study 
area.  Nearly  all  of  the  12  million  short  cons  produced  in  1975  came 
from  these  domes.  The  production  was  valued  at  $77.1  million, 
representing  about  30  percent  of  the  total  U.  S.  production. 

TRANSPORTATION 

A. 3. 18.  The  area  is  served  by  an  extensive  transportation  system.  Deep 
draft  navigational  access  is  provided  to  the  Ports  of  New  Orleans  and 
Baton  Rouge  and  Industries  by  Che  Mississippi  River,  Mississippi  River- 
Gulf  Outlet  (MR-GO),  and  the  IHNC.  Shallow  draft  access  is  provided  by 
numerous  Inland  waterways  including  the  GIWW  and  the  Baratarla  Bay 
Waterway. 

A. 3. 19.  The  Port  of  New  Orleans  is  the  world's  largest  grain  port.  It 
is  the  largest  seaport  in  the  U.  S.  and  the  second  in  the  world  in  terms 
of  dollar  value  and  waterborne  tonnage  handled.  More  than  5,000  ships 
call  at  its  docks  each  year.  The  port  serves  midcontinent-United  States 
where  about  one-third  of  the  nation's  population  resides.  The  port 
handled  70.2  million  tons  of  foreign  trade  in  1979.  Coastwise  traffic 
was  approximately  13.1  million  tons  and  Internal  traffic  about  84 
million  tons.  At  any  given  time,  one  of  every  four  barges  in  the  United 
States  is  in  the  New  Orleans  area.  The  Port  of  New  Orleans  comprises 
295  piers,  wharves,  and  docks.  Twenty-five  linear  miles  of  facilities 
are  located  along  both  banks  of  the  Mississippi  River.  Other  facilities 
are  located  along  IHNC,  Mlchoud  Canal,  the  MR-GO,  the  Harvey  and  Algiers 
Canals,  Bayou  Sauvage ,  and  Bayou  Baratarla. 

A. 3. 20.  Other  vital  forms  of  transportation  that  serve  the  area  include 
mainland  railroads.  Federal  interstate  and  Federal  and  state  highways, 
and  a  formidable  network  of  oil  and  gas  pipelines.  The  New  Orleans  area 
is  served  by  eight  trunk  line  railroads  that  connect  the  city  with  other 
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cities.  Rail  lines  extend  along  the  alluvial  ridges  as  far  south  as  the 
GIWW  and  along  the  Mississippi  River  to  just  below  New  Orleans. 

A. 3. 21.  Two  major  Federal  interstate  highways  are  located  just  north  of 
coastal  Louisiana:  Interstate  10  running  generally  east-west,  and 
Interstate  55,  a  north-south  thoroughfare.  Other  significant  Federal 
highways  Include  U.  S.  Highway  90,  the  primary  east-west  artery  in  the 
coastal  area,  U.  S.  Highway  1  to  the  northeast,  U.  S  Highway  51  to  the 
north,  and  U.  S.  Highway  71  and  U.  S.  Highway  165  to  the  north  from  the 
west.  State  and  local  roads  make  up  the  bulk  of  the  land  transportation 
network.  With  few  exceptions,  the  state  and  local  roads  are  paved. 

A. 3. 22.  The  vast  network  of  pipelines  in  the  area  has  superseded  barge 
transport  as  the  primary  carrier  of  petroleum  products.  In  1967,  south 
Louisiana  had  more  than  11,000  miles  of  natural  gas  pipelines  and  almost 
3,000  miles  of  crude  petroleum  pipelines.  Offshore,  there  were  more 
than  2,000  miles  of  pipeline  for  transporting  petroleum  raw  materials. 
The  largest  crude  oil  line  in  the  United  States  extends  from  coastal 
Louisiana  to  the  mldwestern  United  States.  The  crude  oil  line,  40 
Inches  in  diameter,  has  a  capacity  of  1  million  barrels  per  day. 

LAND  RESOURCES 

GEOLOGY  AND  PHYSIOGRAPHY 

A. 3. 23.  The  study  area  is  in  the  Deltaic  Plain,  which  is  located  in  the 
central  Gulf  Coastal  Plain  physiographic  province.  The  oldest  deposits 
are  of  the  Pleistocene  Age.  These  deposits  outcrop  in  the  vicinity  of 
Baton  Rouge  and  dip  beneath  the  surface  in  a  southwesterly  direction. 

At  the  end  of  the  Pleistocene  Age,  sea  level  had  been  lowered  400-450 
feet  below  its  present  level  and  the  Mississippi  River  valley  system  had 
become  deeply  entrenched  in  the  coastal  plain  sediments.  Approximately 
3,500  to  5,000  years  ago,  as  sea  level  approached  its  present  stand,  the 


entrenched  valley  was  gradually  filled  with  Holocene  (recent)  alluvial 
sediments  that  covered  the  exposed  weathered  and  eroded  surface  of  the 
Pleistocene  Age.  After  the  sea  reached  Its  present  level,  the 
Mississippi  River  migrated  back  and  forth  across  the  alluvial  plain, 
building  a  series  of  delta  complexes.  The  river  continually  shifted  the 
center  of  deposition  to  areas  with  steeper  gradient.  The  shifting 
displaced  the  gulf  waters  with  deposts  of  fine-grained  material 
eventually  forming  the  existing  deltaic  plain. 

A. 3. 24.  The  Deltaic  Plain  comprises  four  abandoned  deltas  and  the 
active  delta  (plate  A-2).  The  Inactive  deltas  are,  from  oldest  to 
youngest,  the  Marlngouln  Delta,  the  Teche  Delta,  the  St.  Bernard  Delta, 
and  the  Lafourche  Delta.  The  active  delta  Is  the  Plaquemine  Modern 
Delta.  Each  delta  was  Initiated  when  the  Mississippi  River  migrated 
into  the  area  and  deposited  sediments.  The  Marlngouln  and  Teche  Deltas 
were  formed  when  the  Mississippi  River  occupied  westerly  courses. 

Later,  the  river  diverted  to  the  east  to  form  the  St.  Bernard  Delta, 
then  migrated  westward  to  form  the  Lafourche  Delta,  and  finally  migrated 
to  its  present  course.  In  the  early  growth  phase,  deposition  centered 
in  the  northern  portion  of  the  delta.  As  a  delta  lobe  extended  gulf- 
ward,  the  channel  enlarged,  bifurcated,  and  reunited,  forming  an  intri¬ 
cate  network  of  distributaries,  channels,  levees,  and  interdistributary 
areas.  Later,  some  distributaries  were  favored  while  others  were 
abandoned.  In  the  last  phase,  deposition  occurred  primarily  seaward  of 
the  distributary  mouths  in  the  vicinity  of  the  barrier  islands.  After 
abandonment,  the  delta  subsided.  Subsidence  allowed  the  gulf  to  advance 
over  the  delta  to  form  lakes,  bays,  and  sounds,  and  invade  the  interdis¬ 
tributary  areas.  During  this  time,  the  sediments  at  the  distal  end  of 
the  delta  were  reworked  and  redeposlted  as  the  barrier  island  chains. 

The  Breton-Chandeleur  Island  chain  is  approximately  50  miles  long  and 
1  mile  wide  and  lies  approximately  20  miles  offshore.  The  Grand  Isle- 
Grand  Terre  island  chain  is  approximately  20  miles  long  and  1  mile 
wide.  Inland,  the  most  prominent  features  are  the  natural  levees  of  the 


abandoned  Mississippi  River  distributaries  and  the  marshes.  The  active 
or  Plaquemine-Modern  "birdfoot”  delta  was  initiated  about  1,000  years 
ago.  During  the  past  450  years,  the  delta  has  prograded  an  additional 
50  miles  to  form  the  present  day  delta.  The  major  outlets  or  passes 
have  prograded  close  to  the  edge  of  the  continental  shelf.  Conse¬ 
quently,  most  of  the  sediment  carried  by  the  river  is  dispersed  into 
deep  water  beyond  the  reach  of  littoral  currents.  Deprived  of  the 
Mississippi  River  sediment,  the  delta  flanks  are  retreating,  the  bays 
between  the  passes  are  enlarging,  and  there  is  little  accretion  of  new 
land.  Elevations  in  the  wetlands,  which  comprise  most  of  the  land  area, 
range  from  slightly  below  to  just  above  sea  level.  The  lowest  eleva¬ 
tions  occur  within  the  New  Orleans  metropolitan  area  where  the  ground  is 
commonly  several  feet  below  sea  level.  Higher  elevations  occur  on  the 
natural  levees  and  on  some  relict  beach/dune  ridges  Inland  from  the 
coastline.  The  highest  natural  ground  elevations,  7  feet,  occur  on  the 
crests  of  the  dunes  of  Grand  Isle.  Elevations  on  the  crest  of  the 
artificial  levees  along  the  Mississippi  River  exceed  30  feet. 

A. 3. 25.  When  considered  through  geologic  time,  the  deltaic  system  is 
always  in  delicate  balance.  On  one  side,  there  is  the  input  of 
discharge  and  sediment  and  on  the  other  side,  there  are  such  factors  as 
coastal  erosion,  saltwater  intrusion,  and  subsidence  that  cause  coastal 
deterioration.  In  modern  years,  it  has  been  necessary  to  alter  natural 
deltaic  processes  to  prevent  flooding  and  to  improve  navigation.  As  a 
result  of  such  controls,  virtually  all  overbank  flooding  has  been 
prevented.  Except  for  the  Mississippi  River  birdfoot  delta,  practically 
all  of  the  study  area  is  suffering  from  land  loss  caused  by  erosion, 
subsidence,  and  saltwater  intrusion. 

A. 3. 26.  Subsidence  is  caused  by  natural  processes  such  as  true  or 
actual  sea  level  rise,  consolidation  of  sediments,  basement  sinking 
caused  by  sediment  load  or  subcrustal  flow,  and  tectonic  activity.  The 
marshes  subside  to  depths  that  kill  the  marsh  plants.  The  loss  of 
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living  marsh  exposes  Che  organic  marsh  sediment  to  easy  erosion. 

Erosion  of  the  sediment  and  accelerated  compaction  deepen  the  bays  and 
channels.  Greater  volumes  of  saline  water  can  then  pass  through  and 
penetrate  even  deeper  into  the  marshes.  Gagllano  et  al.  (1970), 
determined  that  areas  of  maximum  land  loss  coincide  with  areas  of 
maximum  subsidence.  A  mean  subsidence  rate  of  0.5  foot  per  century  has 
been  determined  for  coastal  Louisiana. 

SOILS 

A. 3. 27  The  Mississippi  River  channel  la  Incised  in  recent  and 
Pleistocene  deposits.  Generally,  on  the  concave  sides  of  the  river 
bends,  the  banks  are  composed  of  more  recent  materials  consisting  of  a 
topstratum  of  fine-grained  soils  overlying  and.  In  some  areas,  contact¬ 
ing  Pleistocene  Age  deposits  laterally.  Between  Donaldsonvllle  (river 
mile  178.0)  and  Kenner  (river  mile  125.0),  Louisiana,  this  relatively 
fine-grained  topstratum  consists  of  natural  levee,  undifferentiated 
deltaic  plain  swamp,  and  marsh  materials.  Between  Kenner  and  the  gulf, 
the  topstratum  on  the  concave  sides  of  the  bends  consists  of  natural 
levee,  swamp,  marsh,  abandoned  distributary.  Inter distributary, 
intradelta,  prodelta,  and  nearshore  gulf  deposits.  On  the  convex  sides 
of  the  bends,  the  topstratum  consists  of  accretionary  and  point  bar 
deposits.  The  more  recent  topstratum  deposits  are  underlain  by 
Pleistocene  Age  materials  throughout  the  area.  A  general  physical 
description  of  the  soils  in  the  various  geologic  environments  follows: 

Natural  Levee  -  Interf Ingerlng  layers  of  fat  and  lean  clays  and 
layers  of  silt. 

Polntbar  -  Silts,  silty  sands,  and  sands  with  layers  of  clay. 
Accretionary  -  Alternating  layers  of  clay,  silt,  silty  sands, 
and  sands. 

Abandoned  distributaries  -  Layers  of  fat  and  lean  clays,  silts, 
and  silty  sand  wedges  at  Juncture  of  present  course. 


Abandoned  Course  -  Layers  of  fat  and  lean  clays  and  silts  in 
upper  portions  with  sands  in  lower  portion. 

Backswamp  -  Homogeneous  fat  clays  with  wood,  organic  matter,  and 
a  few  layers  of  silt. 

Undifferentiated  deltaic  plain  -  Fat  and  lean  clays  with  lenses 
and  layers  of  silt. 

Marsh  -  Organic  clays,  silts,  and  oozes  with  plant  roots  and 
particles  (grasses  and  sedges). 

Swamp  -  Organic  clays  and  silts  with  decayed  wood  (trees  and 
shrubs) . 

Interdistributary  -  Fat  clays  with  thin  lenses  and  layers  of 
silt  and  a  few  thin  layers  of  fine  sand. 

Intradelta  -  Interf ingered  layers  of  silt,  silt  sands,  and  sand 
with  lenses  and  layers  of  fat  clay  (forms  the  sandy  "barf inger" 
wedges  at  the  mouth  of  the  river). 

Prodelta  -  Homogeneous  fat  clays  of  medium  consistency. 

Nearshore  Gulf  -  Silty  sands  and  sand  with  shells. 

Estuarine  -  Silts,  silty  sands,  and  sandy  (reworked)  with 
shells. 

Subs tratum  -  Massive  sands  grading  to  gravelly  sands  and  gravel 
with  depth. 

Pleistocence  -  Stiff  to  very  stiff  oxidized  clays  with  lenses 
and  layers  of  silt,  silty  sands,  and  sand. 

WATER  RESOURCES 

CLIMATE 

A. 3. 28.  The  climate  is  warm  and  humid  subtropical  due  to  its  latitude 
and  proximity  to  the  Gulf  of  Mexico.  The  area  has  mild  winters,  hot 
summers,  heavy  precipitation,  and  generally  high  humidity.  Prevailing 
winds  are  southeasterly  during  the  spring,  southwesterly  in  the  summer, 
and  northeasterly  in  the  fall  and  winter.  In  the  coastal  area,  winds 
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have  a  strong  Impact  on  coastal  water  levels.  Winds  from  a  southerly 
direction  may  push  water  into  the  bays  and  lakes,  frequently  raising 
water  levels  in  the  upper  part  of  the  estuarine  zone.  On  the  other 
hand,  winds  from  a  northerly  direction  may  depress  water  levels. 

A. 3. 29.  The  general  circulation  of  air  over  the  area  follows  the  sweep 
of  the  western  extension  of  the  Bermuda  High  during  the  spring  and 
summer  months.  High  pressure  systems  over  the  North  American  continent 
modify  the  patterns  for  the  remaining  months.  These  high  pressure 
systems  and  their  associated  ext ratropical  cyclones  are  responsible  for 
the  wide  pressure  ranges  of  winter.  The  Bermuda  High  has  greater 
constancy  than  the  continental  high  pressure  systems  and  in  late  spring 
and  summer  maintains  a  rather  steady  flow  of  warm,  moist  air  that,  to  a 
large  degree,  controls  the  climate  over  the  area.  Periods  of  good 
weather  tend  to  be  longer  during  late  spring  and  summer  than  during  late 
fall,  winter,  and  early  spring.  The  monthly  mean  pressures  range  from  a 
maximum  of  30.1  inches  of  mercury  in  December  and  January  to  a  minimum 
of  29.97  in  September. 

A. 3. 30.  Many  polar  air  masses  and  associated  frontal  conditions  pene¬ 
trate  to  the  Gulf  of  Mexico  each  winter.  During  the  cooler  season,  some 
15  to  20  of  these  systems  bring  strong  northerly  winds,  cold  tempera¬ 
tures,  and  adverse  weather.  These  polar  air  masses  ordinarily  occur 
from  November  to  March  and  last  about  a  day  and  a  half.  Severe  polar 
air  masses  usually  occur  from  December  to  February  and  occasionally 
later,  and  may  last  for  3  to  A  days. 

A. 3. 31.  Hurricanes  or  tropical  storms  originating  in  the  North  Atlantic 
and  Caribbean  Sea  occasionally  come  into  the  study  area  during  the 
hurricane  season,  June  through  October.  Winds  and  waves  generated  by 
these  storms  have  caused  substantial  damage  to  the  marshes  and  have 
contributed  to  erosion  and  land  loss.  The  greatest  hurricane  ever 
recorded  in  North  America,  Hurricane  Camille,  entered  the  study  area  in 
August  1969.  The  hurricane  had  peak  winds  of  190  miles  per  hour. 


A. 3. 32.  Monthly  mean  relative  humidities  are  high  throughout  the  year 
with  negligible  seasonal  variation  because  of  the  influence  of  the  gulf 
waters.  Maximum  values  of  the  monthly  means  occur  during  spring,  the 
time  of  greatest  consistency  of  southeasterly  winds.  Minimum  humidities 
occur  during  the  fall. 

HYKIOLOGY 

A. 3. 33.  There  are  three  hydrologic  basins  in  the  area:  the  lower 
Mississippi  River  Basin,  the  Breton  Sound  Basin,  and  the  Barataria 
Basin.  The  Mississippi  River  water  originates  almost  entirely  from 
outside  the  study  area.  The  levee  system  along  the  river  serves  as  a 
funnel  passing  the  runoff  from  about  one-third  of  the  United  States 
through  the  study  area  to  the  Gulf  of  Mexico.  Discharges  at  Baton  Rouge 
range  from  1,500,000  cubic  feet  per  second  (cfs)  once  every  16  years  on 
the  average  to  a  low  of  75,000  cfs,  recorded  once  during  the  period  of 
record.  The  IHNC  and  the  upper  reaches  of  the  MR-GO  contributes  about 
10  percent  of  the  tidal  flows  into  Lake  Pontchartrain. 

A. 3. 34.  The  Breton  Sound  Basin  is  bounded  on  the  west  and  south  by  the 
Mississippi  River  and  on  the  north  by  the  Bayou  Terre  aux  Boeufs 
alluvial  ridge  and  the  MR-GO  dredged  material  disposal  area.  Rainfall 
and  urban  stormwater  runoff  is  the  primary  source  of  freshwater  in  the 
basin.  Freshwater  in  the  lower  portion  of  the  basin  is  provided  by 
several  diversion  structures  built  by  the  State  of  Louisiana  and  through 
breaks  in  the  lower  Mississippi  River  levee.  Drainage  is  provided  by 
natural  and  manmade  canals  that  flow  away  from  the  Mississippi  River  and 
ultimately  discharge  into  Breton  Sound  and  the  Gulf  of  Mexico.  Pumps 
are  used  to  evacuate  rainfall  runoff  from  leveed  urban  areas  located 
along  the  Mississippi  River.  The  basin  is  mostly  wetlands  with  numerous 
bays,  lakes,  and  estuaries  and  marshes.  The  major  waterways  Include 
Caernarvon  Canal,  Bayou  Terre  aux  Boeufs,  and  River  aux  Chene.  The 
major  Inland  water  bodies  are  Big  Mar,  Lake  Lery,  and  Grand  Lake.  The 
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shoreline  Is  deeply  indented  by  numerous  bays  Including  Black,  American, 
California,  Quarantine,  and  Grand  Bays. 

A. 3. 35.  Barataria  Basin  is  well-defined  and  comprises  the  area  between 
the  Mississippi  River  and  Bayou  Lafourche.  Freshwater  input  to  the 
basin  is  primarily  from  rainfall  and  urban  storm  water  runoff,  municipal 
discharges,  and  flow  from  the  Mississippi  River  through  the  Harvey  and 
Algiers  locks.  Drainage  in  the  basin  tends  to  flow  away  from  the 
natural  levee  of  the  Mississippi  River  bordering  on  the  east  and  the 
Lafourche  Alluvial  Ridge  bordering  on  the  west.  Surface  waters  are 
collected  in  natural  streams  and  manmade  canals.  The  major  waterways 
are  Grand  Bayou  Boeuf,  Bayous  Des  Allemands,  Segnette,  des  Families, 
Barataria,  Dupont,  Rigolette,  and  Perot,  and  GIWW.  Flows  move  from  the 
upper  part  of  the  basin  to  Barataria  Bay  and  from  there  to  the  Gulf  of 
Mexico  through  a  series  of  Interconnected  bayous  and  lakes.  Major  water 
bodies  are  Lac  Des  Allemands,  Lakes  Cataouatche  and  Salvador,  Little 
Lake,  and  Barataria  and  Caminada  Bays. 

A. 3. 36.  Currents  and  circulation  patterns  are  influenced  by  water 
movements  in  the  Gulf  of  Mexico.  The  nearshore  patterns  are  Induced  by 
currents  flowing  northeast  from  the  Yucatan  Channel  toward  the 
Mississippi  River  delta.  At  the  delta,  the  current  divides  into  eastern 
and  western  components.  The  eastern  current  flows  north  and  east  of  the 
Breton  and  Chandeleur  Islands,  and  the  western  current  follows  the 
coastline.  The  currents  are  modified,  however,  by  wind,  bottom 
topography,  and  Mississippi  River  discharges. 

A. 3. 37.  The  littoral  drift  east  of  the  Mississippi  River  is  generally 
to  the  north  and  east  into  Brecon  and  Chandeleur  Sounds,  while  the 
littoral  currents  south  of  the  delta  generally  move  westward.  The  only 
exception  is  an  area  near  South  Pass  that  is  mixed  due  to  the 
Intersection  of  oceanic  waters  with  river  waters.  West  of  the  delta, 
the  littoral  drift  is  northwest  and  north  to  the  Bayou  Lafourche  area. 


In  the  offshore  area  south  of  Bayou  Lafourche,  the  littoral  drift 
divides.  One  component  continues  westward.  The  other  current  flows 
northeasterly  across  the  area  of  the  gulf  south  of  the  Barataria  Bay. 

The  result  of  these  combined  currents  is  a  clockwise  current  flow  in  the 
area  of  the  gulf  west  of  the  delta  and  south  of  Barataria  Bay. 

A. 3. 38.  Within  the  estuaries,  the  water  circulation  pattern  depends  on 
the  hydraulic  gradients  produced  by  tidal  action  at  the  mouth  of  the 
estuaries,  the  freshwater  inflows  from  upstream  drainage  areas,  and  the 
wind . 

A. 3. 39.  Current  velocities  average  between  0.4  and  0.6  knots  in  the 
offshore  area.  Littoral  current  velocities  increase  slightly,  averaging 
between  0.7  and  1.0  knots.  The  velocity  changes  with  the  season.  The 
flow  Is  generally  faster  in  the  spring  and  summer  than  in  the  autumn  and 
winter.  Current  velocities  in  major  waterways  normally  vary  from  0.1  to 
2.5  knots,  but  are  greater  during  high  water  discharge. 

A. 3. 40.  The  mean  tide  elevation  on  the  coast  of  Grand  Isle  in  the  study 
area  is  about  0.848  NGVD.  The  dally  astronomical  tide  ranges  vary  from 
neaps  of  about  0.2  feet  to  springs  of  2.2  feet.  The  area  generally  has 
diurnal  tides,  that  is,  one  high  tide  and  one  low  tide  in  a  day. 
Influence  from  tides  is  felt  as  far  inland  as  Lac  Des  Alleraands  in  the 
Barataria  Basin  and  Lake  Lery  in  the  Breton  Sound  Basin. 

A. 3. 41.  In  addition  to  affecting  the  circulation  patterns  of  the 
estuaries,  the  wind  frequently  modifies  the  range  and  height  of  the 
tides.  Strong  southerly  winds  frequently  raise  water  levels  in  the 
estuaries  about  1  or  2  feet  above  normal.  Conversely,  strong  northerly 
winds  push  water  out  of  the  marsh,  depressing  water  levels  1  or  2  feet 
below  normal. 
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WATER  QUALITY 


A-3.42.  Several  standards  applicable  Co  all  waters  in  tVie  state  and 
numerical  standards  applicable  to  specific  major  water  bodies,  their 
tributaries,  and  distributaries  have  been  published  by  Che  Louisiana 
Department  of  Natural  Resources  -  Water  Pollution  Control  Division 
(LDNR-WRCD).  The  numerical  standards  apply  to  the  pU  range, 
temperature,  bacterial  density,  and  dissolved  oxygen  (DO)  concentration 
in  waters  in  the  state.  Standards  also  address  ambient  concentrations 
of  chlorides,  sulfates,  and  total  dissolved  solids  (TDS)  in  noncldal 
waters.  The  numerical  standards  are  Intended  to  protect  and  enhance  the 
inorganic  and  sanitary  quality  of  state  waters  for  currently  designated 
and  potential  future  uses. 

A. 3. A3.  The  reach  of  the  Mississippi  River  within  the  study  area 
Includes  portions  of  state  stream  segments  0701  and  0705  and  has  been 
designated  as  a  Class  B  water  body  by  the  LDNR— WPCD.  Class  B  waters  are 
considered  suitable  for  any  use  or  activity  where  human  ingestion  of  the 
untreated  water  is  not  probable.  Such  uses  or  activities  may  Include 
secondary  contact  recreation,  propagation  of  fish  and  wildlife,  and 
domestic  raw  water  supply.  Both  stream  segments  0701  and  0705  are 
classified  as  "water  quality  limited"  due,  primarily,  to  consistently 
high  total  and  fecal  collform  bacteria  densities,  and  recurrent  taste 
and  odor  problems  associated  with  phenolic  compounds.  Within  the  river 
reach  mile  155  to  mile  75  AHP ,  contraventions  of  the  state  DO  standard 
of  5.0  mg/1  were  noted  for  only  Ah  of  the  2,3A0  observations  during  the 
period  1958  through  1980.  Contraventions  of  the  chloride,  sulfate,  TDS, 
pH,  and  temperature  standards  have  been  similarly  infrequent. 

A.3.AA.  There  are  no  numerical  state  standards  for  ambient  nitrogen  and 
pnosphorus  concentrations.  However,  two  forms  of  these  macronutrients 
are  of  particular  significance  in  the  quality  characterization  of  a 
water  body:  un-lonized  ammonia  because  of  its  toxicity  to  aquatic  life. 
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stiiHy  area  and  sometimes  function  as  vectors,  transmitt  Inp,  disease 
organisms  to  ottier  animals  and  humans.  Mosquitoes  are  the  most  notable 
vectors,  although  other  insects  including  files  and  midges  sometimes 
transmit  disease  organisms.  Hydraulic  dredg,lng  can  potentially  Increase 
the  breeding  habitat  for  Aedes  solllcltans  (salt  marsh  mosquito),  which 
breeds  In  temporary  water  areas,  and  Ciilex  salinarlus,  which  requires 
permanent  water  bodies  for  breeding.  Although  many  species  of  mosqui¬ 
toes  are  in  the  area,  A.  solllcltans  and  C.  salinarlus  are  probably  the 
most  abundant  and  represent  the  greatest  vector  potential.  A .  so  1 1 Ic 1- 
tans  Is  a  known  vector  for  eastern  equine  encephalitis,  western  equine 
encephalitis,  California  encephal  1 1  is ,  and  Vene^tuelan  equine  encephali¬ 
tis.  The  various  strains  of  viral  encephalitis  are  periodically  found 
in  native  wildlife  populations  that  serve  as  reservoirs  for  vlval 
inocul urn. 


A.3.7A.  Endangered  species  known  to  occur  or  suspected  to  occur  In  the 
study  area  Include  the  Eskimo  curlew,  Arctic  peregrine  falcon,  bald 
eagle,  brown  pelican,  Bachman's  warbler.  Eastern  cougar.  West  Indian 
manatee,  blue  whale,  humpback  whale,  sperm  whale,  sel  whale,  leatherback 
sea  turtle,  hawksblll  sea  turtle,  and  Kemp's  rldley  sea  turtle. 
Threatened  species  In  the  area  Include  the  loggerhead  and  green  sea 
turtles.  The  range  of  54  species  of  hlrds  listed  In  the  1 9B1  "Blue 
List"  published  by  the  National  Audubon  Society  includes  the  study 
area.  "riie  "Blue  1,1st"  cites  bird  species  that  are  sliowlng  Indications 
of  noncycllcal  population  decline  or  range  contraction,  either  locally 
or  throughout  their  range. 

A. 1.77.  Fi sher les .  Fresh-to-sal Ine  water  bodies  interspersed  through¬ 
out  the  area  Include  ponds,  lakes,  bayous,  streams,  canals,  bays, 
sounds,  tidal  passes,  and  navigation  channels.  This  diversity  of 
aquatic  habitat  types  supports  a  wide  range  of  flnfish  and  shellfish 
resources  Important  from  a  commercial,  recreational,  and  ecological 
standpoint. 


A. 3. 72.  A  wide  variety  of  nongame  birds  are  found  In  the  area  Including 
seabirds,  shoreblrds,  wading  birds,  songbirds,  and  raptors.  A  total  of 
43  sea  and  wading  bird  nesting  colonies  exist  within  the  area.  Wading 
birds  are  present  In  the  forested  wetlands  and  marshes  and  Include  such 
species  as  the  Louisiana  heron,  great  blue  heron,  black-crowned  night 
heron,  yellow-crowned  night  heron,  green  heron,  cattle  egret,  reddish 
egret,  great  egret,  snowy  egret,  white  Ibis,  and  white-faced  ibis. 
Shoreblrds  common  to  the  area  Include  the  black-necked  stilt,  seml- 
palmated  plover,  black-bellied  plover,  wlmbrel ,  kllldeer,  wlllet, 
greater  and  lesser  yellowlegs,  and  numerous  sandpipers.  Seabirds 
Include  the  brown  pelican,  white  pelican,  herring  gull,  ring-billed 
gull,  laughing  gull,  Forster's  tern,  royal  tern,  Caspian  tern,  gull¬ 
billed  tern,  and  black  skimmer. 

A. 3. 73.  Common  raptors  Include  the  marsh  hawk,  red-shouldered  hawk, 
red-tailed  hawk,  barred  owl,  and  American  kestrel.  Other  nongame  birds 
inhabiting  the  area  are  the  Carolina  wren,  robin,  cardinal,  long-billed 
marsh  wren,  white-eyed  vlreo,  boat-tailed  grackle,  eastern  kingbird, 
red-winged  blackbird,  and  belted  kingfisher. 

A. 3. 74.  Numerous  species  of  reptiles  and  amphibians  are  found  In  tbe 
study  area.  The  American  alligator,  common  snapping  turtle,  alligator 
snapping  turtle,  dlamondback  terrapin,  smooth  and  spiny  softshell 
turtles,  red-eared  turtle,  stinkpot,  green  anole,  broad-headed  sklnk, 
dlamondback  water  snake,  banded  water  snake,  Culf  salt  marsb  snake,  and 
western  cottonmouth  are  representative  reptiles.  Amphibians  in  the  area 
Include  the  bullfrog,  pig  frog,  bronze  frog,  leopard  frog,  lesser  siren, 
gulf  coast  toad,  green  and  squirrel  treefrogs,  cricket  frog,  and  several 
species  of  salamanders. 

A. 3. 73.  A  wide  variety  of  terrestrial  Invertebrates  can  be  found  In  the 
area  including  arthropods,  snails,  annelids,  nematodes,  and  proto¬ 
zoans.  Insects  are  the  most  Important  terrestrial  Invertebrates  In  the 
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TABLE  A- 3-4 


FUR  CATCH  AND  VALUE 


Species 

Fresh/ Intermediate 

Harsh  Type 

Brackish 

Saline 

Muskrat 

d  / 

Average  catch/acre  — 
Value /pelt  — 

0.0880 

0.0844 

0.0169 

$5.70 

$  5.70 

$5.70 

Value/ acre 

$0.5015 

$  0.4811 

$0.0963 

Nutria 

Average  catch/acre 

0.3988  h/ 

0.0864 

Insignificant 

Value/ pelt 

$7.76 

$  7.76 

- 

Value/acre 

$3.0940 

$  0.6703 

Inslgnlf leant 

Mink 

Average  catch/acre 

0.0015  y 

0.0011 

insignificant 

Value/pelt 

$14.36 

$14.36 

- 

Value/ac  re 

$  0.0215 

$  0.0158 

Ins ignlf leant 

Otter 

Average  catch/acre 

0.0005 

0.0002 

inslgnlf leant 

Value/pelt 

$46.80 

$46.80 

- 

Value/ac  re 

$  0.0234 

$  0.0094 

Insignificant 

Raccoon 

Average  catch/acre 

0.0093 

0.0078 

insignificant 

Va 1 ue/ pe 1 t 

$12.03 

$12.03 

- 

Value/ ac  re 

$  0.1119 

$  0.0938 

ins  ignlf  leant 

TOTAL 

Average  catch/acre 

0.4979 

0.1799 

0.0169 

Cross  value/acre 

$3.75 

$  1.27 

$0.0963 

Net  value/acre 

$2.82 

$  0.96 

$0.07 

—  Average  catch  per  acre,  unless  otherwise  noted,  from  Palnlsano  (1973). 
Represents  mean  of  fresh  and  Intermediate  marsh  average  harvest/acre. 


— '  Calculated  as  23  percent  of  brackish  marsh  average  harvest/acre. 

d  / 

—  Based  on  a  1976-81  running  average  of  prices  received  by  the  trapper, 
expressed  in  1983  dollars  using  the  CPI  Index  for  Hides,  Skins,  Leather, 
and  Related  Products. 

—  Represents  one  half  of  the  combined  maximum  production  for  fresh  and 
Intermediate  marsh  types. 

(  I 

- —  Represents  one-half  the  maximum  value. 

Cost  of  harvest  is  25%  of  gross  returns. 
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marshes.  Squirrels  are  found  In  the  wooded  habitats  and  the  Eastern 
cottontail  Is  primarily  found  In  close  association  with  agricultural 
lands,  fence  rows,  and  the  ecotone  region  along  forest  edges. 

A. 3. 69.  The  primary  commercially  Important  furhearers  are  nutria, 
muskrat,  raccoon,  mink,  and  otter.  The  per-acre  harvest  and  value  of 
these  species  In  the  various  marsh  types  In  coastal  Louisiana  are  pre¬ 
sented  in  table  A-3-4.  Both  f resh/lntermed late  and  brackish  marshes  are 
Important  for  the  production  of  muskrat  while  f resh/lntermedlate  marshes 
are  the  most  productive  for  nutria.  Other  species  of  mammals  harvested 
for  furs  to  a  lesser  degree  Include  opossum,  bobcat,  beavr ',  and  red  and 
gray  foxes. 

A. 3. 70.  A  variety  of  nongarae  mammals  occur  In  the  area  including  the 
white-footed  mouse,  short-tailed  shrew,  eastern  wood  rat,  and  nine- 
banded  armadillo.  The  only  common  marine  mammal  found  in  the  area  is 
the  bottle-nosed  dolphin,  which  inhabits  the  bays,  sounds,  and  tidal 
passes . 

A. 3. 71.  A  great  diversity  of  avian  fauna  Is  in  the  area  and  valued  by 
both  birdwatchers  and  sportsmen.  A  variety  of  migratory  waterfowl 
overwinter  In  the  coastal  marshes.  Included  are  mallards,  green  and 
blue-winged  teal,  pintails,  wigeons,  shovelers,  gadwalls,  ring-necked 
ducks,  redheads,  canvasbacks,  lesser  and  greater  scaup,  mergansers, 
ruddy  ducks,  buffleheads,  common  goldeneyes,  and  a  few  black  ducks. 

Wood  ducks  nest  In  the  wooded  swamps  and  seasonally  flooded  bottomland 
hardwoods,  and  wood  duck  migrants  winter  in  the  area.  Mottled  ducks  are 
a  resident  species  and  nest  In  the  fresh  to  brackish  marshes.  The  only 
geese  that  winter  In  significant  numbers  are  lesser  snow  geese.  Other 
game  birds  Include  coots,  rails,  galllnules,  snipe,  woodcock,  and 
mourning  doves. 


( 


herbaceous  vegetation  includes  duckweeds,  alligatorweed ,  water  hyacinth, 
swamp  lily,  and  lizard's  tail.  Other  herbaceous  plants  of  these  swamps 
are  spiderllly,  sedges,  smartweed,  cattail,  water  hyssop,  and  water 
paspalum.  Aquatics  that  can  be  found  in  standing  water  include  frogbit, 
water  hyacinth,  duckweed,  watermeal,  and  great  duckweed.  Wooded  swamps 
are  productive  fish  and  wildlife  habitats  and  serve  an  important  hydro- 
logic  function  by  storing  and  regulating  the  flow  of  fresh  water  to 
marshes  and  estuaries  seaward.  A  total  of  170,780  acres  of  wooded  swamp 
occurs  in  the  study  area,  169,774  acres  in  the  Barataria  Basin,  and 
2,006  acres  in  the  Breton  Sound  Basin.  Wooded  swamps  have  eKperlenced 
severe  losses  in  the  Breton  Sound  Basin  because  of  saltwater  intrusion. 

A. 3. 66.  Agricultural  Lands.  Sugarcane  is  the  dominant  crop  in  the 
study  area.  Other  crops  Include  soybeans,  cotton,  corn,  citrus  fruits, 
and  a  variety  of  truck  crops.  Pastureland  and  rangeland  also  occur  in 
the  area.  Approximately  100,000  acres  of  cropland  and  77,000  acres  of 
pastureland  and  rangeland  were  in  the  study  area  in  1978. 

ZOOLOGICAL 

A. 3. 67.  Wildlife .  The  diversity  and  areal  extent  of  productive  habitat 
types  in  the  study  area  support  a  wide  variety  of  wildlife  including 
game  species,  commercially  important  furbearers  and  alligators,  endan¬ 
gered  species,  and  numerous  nongame  species  that  are  important  from  an 
ecological  standpoint. 

A. 3. 68.  A  variety  of  small  game  mammals  are  in  the  study  area  and 
hunted  by  sportsmen.  The  only  big  game  animal  is  the  white  tailed  deer 
that  primarily  inhabits  the  bottomland  hardwoods  and  wooded  swamps  but 
is  also  found  in  the  fresh  marshes  in  the  vicinity  of  higher  ground. 

The  primary  small  game  animals  are  the  swamp  rabbit.  Eastern  cottontail, 
gray  and  fox  squirrels,  and  raccoon.  The  swamp  rabbit  and  raccoon 
inhabit  the  bottomland  hardwoods,  wooded  swamps,  and  fresh  to  brackish 
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Basin.  Saline  marshes  occur  ^  ►w 

ur  along  the  shorelines  of  the  Gulf  of  Mexico, 

large  bays,  and  leeward  of  barrier  Islands.  Saline  marsh  has  a  mean 

salinity  of  18.0  ppt.  Vegetation  typical  of  this  marsh  type  Includes 

oystergrass.  glasswort.  black  rush,  saltwort,  black  mangrove,  and  salt 

grass.  The  total  saline  marsh  acreage  is  204,255  acres,  157,489  acres 

in  the  Barataria  Basin  and  46.766  acres  in  the  Breton  Sound  Lsln.  Both 

brackish  and  saline  marshes  provide  spawning  and  nursery  areas  for  many 

estuarine-dependent  species  including  shrimp,  oysters,  crabs,  and 

f inf Ishes . 


A. 3.64.  Bottomland  Hardwood  Forest.  This  forest  type  is  also  referred 
to  as  natural  levee  forest  and  occurs  In  the  area  along  the  Mississippi 
River  and  its  abandoned  distributary  ridges.  Seasonal  flooding  occurs 
over  portions  of  the  forests.  Common  trees  in  the  wetlands  include 
water  oak,  Nuttal  oak,  green  ash,  Drummond  red  maple,  mayhaw,  green 
hawthorn,  water  locust,  and  some  baldcypress.  Species  found  on  higher 
ground  Include  live  oak,  hackberry,  American  elm,  sweetgum,  dedicuous 
holly,  and  honey  locust.  Shrubs  and  vines  found  in  association  with 
bottomland  hardwoods  include  palmetto,  elderberry,  waxmyrtle,  eastern 
baccharis,  rattan  vine,  ladles  eardrops,  greenbrlar,  trumpet  creeper, 
cross  vine,  poison  ivy,  Virginia  creeper,  peppervlne,  marsh  elder, 
rattlebox,  and  various  sedges  and  grasses.  Bottomland  hardwoods  are 
valuable  for  wildlife  production  and  are  becoming  increasingly  scarce  in 
the  area.  A  total  of  52,949  acres  of  this  habitat  type  occurs  in  the 
study  area,  43,470  acres  in  the  Barataria  Basin  and  9,479  acres  in  the 
Breton  Sound  Basin. 

A. 3. 65.  Wooded  Swamp.  This  habitat  type  consists  of  semipermanently 
flooded,  forested  wetlands  and  is  generally  found  Inland  from  the  fresh 
marshes.  Dominant  species  include  baldcypress,  tupelogum,  Drummand  red 
maple,  and  buttonbush.  Other  species  Include  pumpkin  ash,  Carolina  ash, 
blackgum,  black  willow,  water  elm,  and  a  variety  of  shrubs  such  as 
Virginia  willow,  palmetto,  pepperbush,  wax  myrtle,  and  tltl.  Dominant 
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swamps  and,  as  the  distance  from  the  river  Increases,  to  plants 
associated  with  fresh,  intermediate,  brackish,  and  saline  marshes.  All 
common  names  of  plants  mentioned  in  this  appendix  follow  Montz  (1975a, 
1975b)  and  are  listed  In  Section  1  of  Appendix  D,  Natural  Resources. 

All  estimates  of  habitat  acreage  given  In  this  section  are  based  on  1978 
conditions . 

A. 3. 62.  Marshes .  The  marshes  in  the  study  area  are  classified  as 
fresh,  intermediate,  brackish,  and  saline.  The  general  distribution  of 
these  marsh  types  is  shown  on  plate  A-6.  Fresh  marsh  has  a  mean 
salinity  of  1.0  parts  per  thousand  (ppt)  and  is  generally  located 
between  wooded  swamps  and  Intermediate  marshes.  Vegetation  typical  of 
fresh  marsh  habitats  Includes  maidencane,  pennywort,  water  hyacinth, 
pickerelweed ,  alllgatorweed  and  bulltongue.  Intermediate  marshes  are 
located  between  the  fresh  and  brackish  marshes  and  have  a  mean  salinity 
of  3.3  ppt.  Intermediate  marsh  is  characterized  by  a  diverse  plant 
community  composed  of  wlregrass,  deerpea,  roseau,  bulltongue,  wild 
millet,  waiter’s  millet,  smartweed,  bullwhip,  and  sawgrass.  Fresh  and 
intermediate  marshes  are  highly  productive  habitats  for  wildlife, 
including  furbearers,  waterfowl,  and  alligators,  and  serve  as  spawning 
and  nursery  areas  for  various  fish  and  shellfish  species.  For  the 
purposes  of  this  study,  fresh  and  Intermediate  marshes  were  combined  and 
referred  to  as  fresh/lntermedlate  marsh  due  to  their  nearly  identical 
habitat  values.  A  total  of  210, 2A2  acres  of  fresh/lntermediate  marsh 
occurs  in  the  study  area,  196,647  acres  in  the  Baratarla  Basin  and 
13,595  acres  in  the  Breton  Sound  Basin. 

A. 3. 63.  Brackish  marsh  occurs  in  the  study  area  at  moderate  salinities 
between  the  intermediate  and  saline  marsh  zone  and  has  a  mean  salinity 
of  8.1  ppt.  Typical  vegetation  Includes  wlregrass,  saltgrass,  dwarf 
splkerush,  three-cornered  grass,  leafy  threesquare,  and  widgeon  grass. 

A  total  of  242,918  acres  of  brackish  marsh  occurs  in  the  area,  111,661 
acres  in  the  Baratarla  Basin  and  131,257  acres  in  the  Breton  Sound 
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flooding  of  the  river  has  exerted  considerable  control  over  salinities 
in  estuarine  bays  and  lakes.  The  river  frequently  Inundated  virtually 
all  of  the  alluvial  valley  and  deltaic  plain  for  prolonged  periods  of 
time.  However,  since  levees  have  been  constructed  along  almost  the 
entire  lower  reach  of  the  Mississippi  River,  the  water  is  airectly 
discharged  into  the  Gulf  of  Mexico.  As  a  result,  local  runoff  is  the 
primary  source  of  freshwater  available  for  controlling  salinities  in  the 
estuaries.  In  addition,  curtailing  Mississippi  River  flow  to  the 
marshes  has  deprived  the  area  of  sediment.  These  sediments  have 
expanded  the  coastal  area  in  the  past.  The  forces  of  erosion  and 
subsidence  outweigh  the  forces  of  sediment  deposition  and  have  led 
indirectly  to  further  saltwater  intrusion. 

A. 3. 60.  In  the  Barataria  and  Breton  Sound  basins  approximately  71.2 
square  miles  and  12.9  square  miles,  respectively,  of  canals  and  channels 
were  dredged  from  1940-1970.  The  tidal  shoreline  increased  by  1,557 
miles  and  561  miles,  respectively,  through  1970.  The  canals  and 
channels  in  the  marshes  have  provided  avenues  for  seawater  to  invade  the 
upper  estuaries  and  marshes.  They  have  also  shortened  the  time  that 
surface  runoff  requires  to  travel  from  the  upper  basin  to  the  gulf, 
thereby  reducing  the  detention  time  of  the  water  in  the  swamps  and 
marshes.  Another  significant  consequence  of  the  canals  is  the 
translation  of  the  greater  gulf  tidal  range  into  the  marsh.  During  high 
tides,  more  saline  water  Inundates  the  marsh  and  during  low  tides, 
larger  areas  of  the  marsh  are  more  effectively  drained. 

BIOLOGICAL  RESOURCES 

BOTANICAL 


A. 3. 61.  Plant  life  in  the  study  area  is  extremely  diverse.  Plant  types 
range  from  bottomland  hardwood  forest  and  agricultural  crops  along  the 
natural  levees  of  the  Mississippi  and  its  abandoned  courses  to  wooded 
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A. 3. 56.  Salinity .  The  area  has  experienced  a  long-term  rise  In 
salinity  levels.  The  rise  can  be  observed  through  the  changes  In 
vegetation  types.  The  saline  marsh  along  the  coast  has  expanded  Inland 
at  the  expense  of  the  fresh  and  brackish  marshes.  Due  to  the  paucity  of 
long-term  salinity  data  In  this  area.  It  Is  difficult  to  define  the 
actual  Increases  In  salinity.  The  difficulty  comes  from  the  fact  that 
most  of  the  salinity  stations  are  located  In  navigation  channels  with 
confined  flows.  Data  from  these  stations  may  not  be  representative  of 
salinities  in  the  shallow,  open  water  bodies  and  marshes.  Seasonal 
salinity  fluctuations  occur  depending  on  local  rainfall,  Mississippi 
River  discharge,  winds  and  tides. 

A. 3. 57.  Some  subtle  changes  in  salinity  patterns  have  been  observed. 

At  the  Lafltte  station  (table  C-1-16,  Appendix  C,  Engineering  Investi¬ 
gations,)  salinities  for  all  months  In  the  period  1964  through  1979 
increased  when  compared  to  the  1956  through  1961  period.  The  greatest 
Increases  are  noted  in  the  spring,  summer,  and  fall  months.  Three  other 
salinity  stations.  Offshore  Platform,  St.  Mary’s  Point,  and  Grand  Terre 
slip  exhibit  progressively  later  annual  salinity  highs  in  October 
November,  and  December,  respectively  (see  tables  C-1-13,  C-1-14,  and 
C-1-15,  Appendix  C).  This  data  may  be  a  cumulative  result  and  may 
reflect  the  general  subsidence  of  the  area  and  rising  sea  level  that 
permits  saline  gulf  waters  to  move  northward  and  encroach  into  the 
estuaries . 

A. 3. 58.  A  definitive  conclusion  that  salinities  have  increased  in  the 
study  area  can  be  made  by  looking  at  the  changes  in  vegetation  in  the 
marshes.  A  detailed  discussion  of  these  changes  can  be  found  in  the 
Problems,  Needs,  and  Opportunities  section- 

A.3.59.  The  most  dominant  factor  in  the  trend  toward  increased  salinity 
levels  in  the  marshes  has  been  the  extensive  flood  control  program  in 
the  lower  reaches  of  *-he  Mississippi  River.  Historically,  overbank 


A. 3. 53.  Summary  data  and  histograms  of  pesticide  and  PCB  detection 
frequencies  in  the  Baratarla  Basin  and  Breton  Sound  estuary  are 
presented  in  plates  H-35  through  H-40,  Appendix  H.  The  organochlorlne 
compounds  have  been  detected  in  less  than  7  percent  of  the  samples 
collected.  The  organophos pho rus  insecticides  have  detection  frequencies 
of  30  to  64  percent  and  the  phenoxy  herbicides  have  detection 
frequencies  of  about  7  to  66  percent.  In  general,  the  higher 
frequencies  of  detection  occur  in  the  Baratarla  Basin  north  of  the  GIWW. 

A. 3. 54.  Trace  Metals  and  Metalloids.  The  trace  metals  copper,  zinc, 
and  iron  have  been  detected  in  the  Mississippi  River  near  New  Orleans  at 
concentrations  of  1.1,  2.2,  and  15.1  mg/L,  respectively.  Such  high 
concentrations  are  rare;  however,  considering  the  enormous  dilution 
capacity  of  the  river,  trace  metals  concentrations  at  these  levels  are 
cause  for  concern.  Such  high  concentrations  indicate  the  impact  of 
industrial  and  urban  stormwater  discharges  to  the  river.  Data  shown  in 
Cable  H-7-2,  Appendix  H,  indicate  that  the  trace  metals  cadmium  and 
copper  consistently  exceed  the  EPA  freshwater  aquatic  life  criteria. 
These  data  indicate  further  recurrent  exceedances  of  the  EPA  criteria 
for  mercury,  zinc,  and  lead. 

A. 3. 55.  As  in  the  Mississippi  River,  copper  concentrations  in  the 
Baratarla  Basin  and  Breton  Sound  estuary  frequently  exceed  the  EPA 
aquatic  life  criteria  (fresh  and  saltwater  criteria).  Other  metals  that 
frequently  exceed  the  EPA  criteria  include  cadmium,  lead,  and  mercury  in 
the  Baratarla  upland  area,  and  mercury  and  zinc  in  coastal  Baratarla  and 
in  the  Breton  Sound  estuary.  Criteria  exceedance  frequencies  are 
Indicated  in  table  H-7-4,  Appendix  H.  Table  4-7-5,  Appendix  H,  presents 
data  for  concentrations  of  selected  trace  metals  detected  in  oyster  meat 
collected  in  the  study  area.  These  data  highlight  the  ability  of 
oysters  to  extract  and  bioconcentrate  available  trace  metals  from  the 
water  column,  which  is  a  characteristic  of  other  estuarine  organisms. 


Breton  Sound  area,  both  the  observed  median  fecal  collfomj  density,  17 
colonies/100  mL,  and  the  90th  percentile  density,  125  colonles/100  mL, 
are  above  the  corresponding  standard  values.  The  data  distribution 
indicates  that  the  probability  of  a  sample  density  excee.illng  the  43 
colonles/100  mL  value  Is  about  33  percent. 

A. 3. 31.  Agricultural  and  Industrial  Chemicals.  Table  11-6-1,  Appen¬ 
dix  H,  lists  the  frequency  of  detection  and  percentage  of  observations 
exceeding  the  EPA  aquatic  life  criteria  for  several  pesticides  in  the 
Mississippi  River.  The  most  frequently  detected  of  the  phenoxy  herbi¬ 
cides,  organochlor ine ,  and  organophosphorus  insecticides  are  2,  4-D, 
dleldrin,  and  dlazlnon,  respectively.  Plates  H-30  through  H-32, 

Appendix  H,  present  data  regarding  the  frequency  distributions  of  sample 
collection  and  criteria  exceedance  for  the  persistent  organochlorine 
insecticides  DDT,  dleldrin,  and  endrln.  These  data,  though  not  exhaus¬ 
tive,  indicate  decreasing  trends  in  criteria  exceedances  for  the  insec¬ 
ticides.  Residue  concentrations  of  several  pesticides  detected  in  fish 
tissue  from  samples  collected  at  various  locations  in  the  Mississippi 
River  are  shown  in  table  H-6-2,  Appendix  H.  The  concentrations  of 
pesticides  shown  are,  in  some  cases,  several  orders  of  magnitude  greater 
in  the  tissue  samples  than  the  maximum  relative  concentrations  detected 
in  the  surface  water.  However,  one  of  the  five  samples  taken  indicated 
a  pesticide  concentration  above  the  corresponding  Food  and  Drug  Adminis¬ 
tration  (FDA)  action  level.  This  sample  had  a  chlordane  residue  concen¬ 
tration  that  exceeded  the  FDA  action  level  of  300  parts  per  billion. 

A. 3. 32.  Because  of  the  intense  industrialization  along  the  banks  of  the 
Mississippi  River  between  Baton  Rouge  and  New  Orleans,  a  large  variety 
of  manmade  organic  compounds  are  discharged  in  this  waterway.  Table 
H-6-4,  Appendix  H,  is  a  partial  listing  of  organic  compounds  detected  in 
a  sample  of  raw  river  water  collected  at  New  Orleans  on  9  April  1981. 


These  data  are  not  directly  comparable  to  the  state  bacterial  standards; 
however,  they  do  provide  clues  to  the  river's  sanitary  quality.  The 
logarithmic  mean  (the  value  equalled  or  exceeded  50  percent  of  the  time) 
of  the  observed  fecal  collform  density,  460  colonies/100  mL,  is  well 
below  the  value  of  1,000/100  mL  of  the  secondary  contact  recreation 
standard.  However,  the  fecal  collform  density  equalled  or  exceeded  10 
percent  of  the  time,  3,000/100  mL,  is  well  above  the  2,000/100  mL  value 
of  the  standard.  The  data  distribution  indicates  that  the  probability 
of  a  sample  exceeding  the  2,000  colonies/lOO  mL  value  is  about  18 
percent.  These  data  suggest  that  the  secondary  contact  recreation 
standard  is  most  probably  violated  with  some  regularity  in  the  river. 

A. 3. 50.  The  sanitary  quality  of  the  water  of  Baratarla  Basin  and  the 
Breton  Sound  estuary,  characterized  by  the  observed  total  and  fecal 
collform  bacteria  densities,  is  indicated  by  the  data  in  table  H-5-3, 
Appendix  H.  The  logarithmic  mean  fecal  collform  density  in  the 
Baratarla  Basin  north  of  the  GIWW  is  64  colonies/iOO  mL  and  the  90th 
percentile  value  is  about  600  colonies/lOO  mL.  The  corresponding  values 
of  the  applicable  primary  contact  recreation  standard  are  200/100  mL  and 
400/100  mL.  The  data  distribution  indicates  that  the  probability  of  a 
sample  density  exceeding  the  400  colonies/lOO  mL  value  is  about  15 
percent.  Intermittent  violations  of  the  primary  contact  recreation 
standard  are  likely  to  occur  in  these  waters.  The  state's  shellfish 
propagation  standard  Is  applicable  to  the  coastal  waters  in  the 
Baratarla  Basin  south  of  the  GIWW  and  the  Breton  Sound  estuary.  The 
data  distributions  for  these  areas  Indicate  probable  frequent  violations 
of  the  shellfish  propagation  standard.  The  median  fecal  collform 
density  of  coastal  Baratarla  Basin  (8  colonles/100  mL)  is  less  than  the 
corresponding  value  of  the  shellfish  standard  (14  colonies/lOO  mL)  and 
the  90th  percentile  density  (125  colonles/100  mL)  Is  w  il  above  the  90th 
percentile  value  of  the  standard  (43  colonies/lOO  mL).  The  data 
distribution  indicates  that  the  probability  of  a  sample  density 
exceeding  the  43  colonles/100  mL  value  is  about  20  percent.  In  the 
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headwaters,  water  quality  Is  generally  poor.  From  1958  through  1980,  DO 
concentrations  In  three  headwater  streams.  Bayous  Grand,  Chevreuil,  and 
L'Onlon,  averaged  only  2.6  mg/1  with  90  percent  of  the  487  DO 
observations  below  the  state  standard  of  5.0  mg/1.  Contraventions  of 
the  state  standard  for  chlorides  were  noted  for  11  percent  of  the 
samples  collected  in  these  streams.  Data  from  sampling  stations  in 
Bayous  Des  Allemands  and  Segnette  and  Lake  Salvador  are  indicative  of 
the  surface  water  quality  in  the  central  portion  of  the  basin  north  of 
the  GIWW.  From  1962  through  1980,  DO  in  these  surface  waters  averaged 
about  6.0  mg/1  with  about  34  percent  of  the  DO  observations  below  the 
state  standard.  A  significant  number  of  contraventions  of  the  state 
standards  for  chloride  and  IDS  concentrations  (59  percent  and  65  percent 
of  the  data  records,  respectively)  were  also  noted  in  these  waters. 
Nutrient  data  indicate  inordinately  high  total  ammonia  and  total 
phosphorus  concentrations  in  streams  draining  the  industrialized  ridges 
in  the  nothern  basin.  Several  studies  of  the  basin's  productivity  have 
characterized  the  shallow  lakes  of  the  northern  portion  of  the  basin  as 
hypereutrophic  with  frequent  outbreaks  of  algal  blooms  and  occasional 
fish  kills. 

A. 3. 47.  In  terms  of  contraventions  of  the  state  standards  for  DO, 
temperature,  and  pH,  the  quality  of  the  coastal  waters  of  the  Barataria 
Basin  south  of  the  GIWW  may  be  considered  significantly  better  than  the 
northern  areas.  Contraventions  of  the  state  standards  for  these 
parameters  have  occurred,  but  Infrequently. 

A. 3.48.  The  coastal  waters  of  the  Breton  Sound  estuary  are  generally  of 
good  quality  as  Indicated  by  the  rare  contraventions  of  the  DO,  pH,  and 
temperature  standards. 

A. 3. 49.  Bacteriological  Quality.  The  sanitary  quality  of  the 
Mississippi  River,  characterized  by  observed  indicator  organism 
densities,  is  presented  in  table  H-5-1,  Appendix  H,  Water  Quality. 
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and  phosphate  because  of  its  role  in  the  accelerated  aging  and  enrich¬ 
ment  of  lakes  and  estuaries.  The  U.  S.  Environmental  Protection  Agency 
(EPA)  recommends  in  its  Quality  Criteria  for  Water  that  un-ionized 
ammonia  concentrations  not  exceed  20  ug/1  for  the  protection  of 
freshwater  aquatic  life.  To  prevent  the  development  of  nuisance 
biological  growth  and  control  accelerated  or  cultural  eutrophication, 
the  EPA  also  recommends  that  total  phosphate  as  phosphorus  not  exceed  50 
ug/1  in  any  stream  at  the  point  where  it  enters  any  lake  or  reservoir. 
The  EPA  criteria  recommend  further  that  total  phosphorus  not  exceed  100 
ug/1  in  streams  not  discharging  directly  to  lakes  or  impoundments. 
Unionized  ammonia  concentrations  computed  from  total  ammonia,  tempera¬ 
ture,  and  pH  data  for  the  Mississippi  River  at  New  Orleans  exceeded  the 
EPA  criterion  in  80  of  337  samples  (24  percent).  Ninety-two  percent 
(199  of  216)  of  the  phosphate  observations  from  samples  collected  in  the 
river  between  miles  155  and  75  exceeded  the  50  ug/1  criterion  and  94 
percent  (568  of  605)  of  the  total  phosphorus  observations  exceeded  the 
100  ug/1  criterion.  Although  phosphorus  concentrations  in  the  river 
consistently  exceed  EPA  recommendations,  phosphorus  is  not  a  problem 
because  the  river's  swift  currents  and  the  absence  of  quiet  zones  with 
poor  circulation  retard  outbreaks  of  algal  blooms. 

A. 3. 45.  The  Barataria  Basin  is  characterized  by  freshwaters  in  the 
upland  basin  adjacent  to  the  Mississippi  River  grading  to  brackish  and 
saltwaters  in  the  lower  basin  south  of  the  GIWW.  Most  of  the  major 
water  bodies  within  the  basin,  with  the  exception  of  Lakes  Salvador, 
Cataouatche,  and  Little  Lake,  have  been  designated  as  Class  A  waters  by 
the  LDNR-WPCU.  Designated  uses  include  primary  contact  recreation, 
secondary  contact  recreation,  and  propagation  of  fish  and  wildlife. 

Bayou  Rlgolets,  Little  Lake,  and  portions  of  the  Barataria  Bay  Waterway 
have  been  designated  as  suitable  for  the  production  of  shellfish. 

A. 3. 46.  Water  quality  within  the  basin  improves  dramatically  away  from 
the  Mississippi  River  and  Bayou  Lafourche  ridges.  In  the  basin 
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A. 3. 78.  The  fishery  resources  Include  freshwater  species  that  use 
primarily  the  fresh  and  intermediate  areas,  and  marine  species  that  use 
primarily  the  brackish  and  saline  areas.  Many  marine  species  also  use 
the  lower  salinity  areas  as  nursery  habitat  during  their  juvenile  stages 
of  development.  The  majority  of  the  Important  finflsh  and  shellfish 
species  are  estuarine-dependent,  using  the  estuarine  areas  during 
certain  periods  of  their  life  cycle.  These  species  generally  spawn 
offshore  in  high  salinity,  temperature-stable  waters.  For  most  species 
spawning  is  protracted,  but  each  species  has  peak  spawning  periods. 

After  the  eggs  hatch,  the  organisms  pass  through  a  series  of  larval 
stages.  The  larval  and  postlarval  stages  migrate  into  the  fertile, 
lower-salinity  estuarine  areas  under  the  Influence  of  tides  and 
currents.  The  juveniles  grow  very  rapidly  during  the  spring  and  summer 
months,  taking  advantage  of  warmer  temperatures,  protection  from 
predators,  and  the  rich  detrltal  food  chain.  The  organisms  generally 
begin  to  migrate  offshore  with  the  onset  of  cooler  weather. 

A. 3. 79.  Commercially  Important  freshwater  fish  in  the  study  area 
Include  channel  catfish,  blue  catfish,  flathead  catfish,  yellow  bull¬ 
head,  carp,  largemouth  buffalo,  sn?llmouth  buffalo,  alligator  gar, 
spotted  gar,  longnose  gar,  bowfln,  and  freshwater  drum.  Red  swamp 
crawfish  are  also  harvested  commercially  In  the  wooded  swamps  and  fresh 
marshes.  Production  of  freshwater  species  Is  almost  entirely  from  the 
Baratarla  Basin  as  little  freshwater  habitat  remains  in  the  Breton  Sound 
Basin  due  to  severe  saltwater  Intrusion.  Lac  Des  Allemands,  In  the 
Baratarla  Basin,  supports  a  very  productive  catfish  fishery.  Between 
the  years  of  1963  and  1976,  the  average  annual  catch  of  catfish  and 
bullheads  was  1.3  million  pounds.  The  annual  value  of  this  catch,  based 
on  1977  exvessel  (dockside)  prices,  was  $447,000. 

A. 3. 80.  Freshwater  sport  fishing  is  popular  In  the  fresh  and  Inter¬ 
mediate  waters  of  the  study  area.  The  primary  species  sought  by  anglers 
Include  largemouth  bass,  black  crappie,  white  crappie,  blueglll,  redear 


sunflsh,  warmouth,  channel  catfish,  blue  catfish,  flathead  catfish,  and 
freshwater  drum.  Some  sport  crawfishing  occurs  In  the  wooded  swamps  and 
fresh  marshes. 

A. 3. 81.  The  majority  of  the  commercial  fisheries  In  the  study  area 
revolve  around  the  estuarine-dependent  flnflsh  and  shellfish  species. 
Menhaden  make  up  the  largest  total  poundage  with  an  average  annual  catch 
of  238  million  pounds.  For  the  years  1963-1978,  the  menhaden  catch  had 
an  average  annual  value  of  $14  million.  Menhaden  are  chiefly  used  for 
three  products:  fish  meal,  fish  oil,  and  condensed  fish  solubles. 
Menhaden  meal  Is  used  mainly  as  a  source  of  protein  In  animal  feeds. 
Menhaden  oil  Is  used  for  a  number  of  industrial  purposes  including 
marine  lubricants,  plasticizers  for  the  rubber  industry,  and  oil  for  the 
paint  Industry.  Menhaden  solubles  are  used  as  a  feed  ingredient  by 
nutritionists.  The  most  valuable  fishery  In  the  study  area  are  shrimp 
with  an  average  annual  value  of  $63.1  million  reported  for  the  years 
1963-1978.  This  fishery  involves  primarily  penaeid  shrimp  Including 
brown  shrimp,  white  shrimp,  pink  shrimp,  and  some  seabobs.  The  American 
oyster  supports  the  second  most  valuable  commercial  fishery  with  an 
average  annual  value  of  $25.6  million  for  the  period  1963-1978.  Other 
species  of  shellfish  and  flnflsh  of  commercial  importance  Include  both 
hardshell  and  softshell  blue  crabs,  Atlantic  croaker,  spotted  seatrout, 
sand  seatrout,  spot,  and  red  drum.  The  average  annual  harvest  and  value 
of  the  major  commercially  Important  species  in  the  study  area  are  pre¬ 
sented  In  table  A-3-5. 

A. 3. 82.  A  substantial  amount  of  saltwater  sportfishing  occurs  In  the 
study  area.  Saltwater  sportfishing  Includes  not  only  flnflsh  but  sport 
shrimp  trawling  and  sport  crabbing,  as  well.  The  same  shrimp  species 
harvested  commercially  are  caught  by  sport  shrimpers.  Sport  crabbers 
catch  primarily  the  blue  crab.  Popular  flnflshes  sought  by  sport  fisher¬ 
men  include  spotted  seatrout,  sand  seatrout,  Atlantic  croaker,  spot,  red 
drum,  black  drum,  sheepshead,  southern  flounder,  gulf  flounder,  southern 


TABLE  A-3-5 


AVERAGE  ANNUAL  COHHERCIAL  HARVEST  AND 
VALl>E  OF  MAJOR  ES1UAR1  N£‘DEPENI%NT  FISHERIES 


Speciwa 


Breton  Baretarla 

Sound"  Bay  Total 


Menhaden 

Harvest' 

U.7S 

223.81 

237.56 

Unit  orlce  ($/lh) 

$0.06 

$0.06 

- 

Value^ 

0.70 

13.55 

14.23 

Shrimp 

Harvt  St 

7.04 

23.2) 

30.27 

Adjuifert  Harvest*" 

13.06 

42.26 

33.32 

Unit  price  (s/l 

SI. 14 

$1.14 

- 

V.Tl.l  ■ 

14.89 

48.18 

63.07 

(Jys  l  ef 

Harv..'sc 

2.30 

4.05 

6.35 

Ad  jii  •;  t  ed  Ha  r  ve'  i  ‘ 

6.26 

10.13 

16.39 

I'til  t  |.r  tee  1 '.) 

^\.bb 

$1.56 

- 

Vdlnt- 

9.76 

13.80 

23.56 

Croake  r'* 

Ha  rv-  t 

1.03 

13-23 

lb.  30 

Unit  price  (  j/1' 

$0.23 

$0.06 

- 

Val... 

0.24 

0.92 

1 .16 

(.(Mb 

H.I 

l.2:> 

3.36 

4.81 

Unit  price*  (  $/  lb) 

$0.  J4 

$0.34 

- 

V.ilu.' 

.'.42 

1.21 

1.63 

Si'  1 1  r.HiL*’ 

I'll  0  t 

0.  3i> 

2.70 

3.06 

;  uu  price  (>/ib)^ 

$0.63 

$0.18 

- 

V.,1  ,. 

0.23 

0.49 

0.72 

'■  pot  '• 

Il.t  T-.i  Si 

0.01 

2.88 

2.89 

I  'l  1 1  price  (  >/ 1  h 

$0.13 

$0.03 

- 

• 

0.14 

0.14 

K*'d  ijrniJi 

M.i  rvi's  ( 

o.U 

0.36 

0.54 

Unit  pricp  ij/lb) 

$0.48 

$0.48 

- 

Vnlu.- 

0.09 

0.17 

0.26 

Total 

Ha  r.  ns  • 

24.1. 

277.84 

301.98 

Ad  just  eel  Ha  r  ves  c 

33.92 

302.93 

336.87 

Value 

26.3) 

106.79 

SuUKCE:  t.  S.  Diiparioieni  of  Coaineroc,  Nartoiia)  Marine  Fisheries 
Service'.  General  canvas  catch  by  water  body  and  species  for  Che  years 
I9bl-  l'>7S. 


Harvest  ret.  rs  to  total  recorded  comreerclal  catch  of  i  particular 
species  from  an  area.  T(ie  catch  from  offshore  waters  was  assigned  to 
inslmrt.  ireas  based  on  the  relative  abundance  of  estuarine  marsh  habl- 
la '  . 

^  (iitch  from  t;t,aiidt' Icur  and  Breton  Sounds  was  dlssaggregated  on  the 
<i;isl;  o(  estuarine  nvirsh  habitat  and  nursery  grounds*  A  significant 
portion  of  that  catch  was  landed  In  Mi  ssisslppl .  Alabama,  and  Florida. 

**  All  harvest  v.tiues  In  millions  ot  pounds. 

^  Numbers  are  I '»  millions  of  dollars  ( I9fl3  prices).  Value  for  all 
spt-cles  cAcepr  oysters  represents  a  running  average  ot  1974-78  exvessel 
prices  brought  lo  1983  price  levels  using  the  CFl  Food  Index.  For 
uvsiers,  due  to  a  tvplcjl  data  for  the  year  197!»,  the  av.-rage  price  was 
calculated  for  the  p<-rlod  197b-8f>. 

''  Uc'llects  2UU  percent  Increase  In  reported  Inshore  landings,  based  on 
surveys  conrtucced  by  Louisl.'ina  Department  ot  Wildlife  and  Fisheries 
tC.J.  White,  personal  coamunication,  letter  dated  April  23,  1979). 

*  Kctlects  1^*'  percent  Increase  o(  reported  landings,  based  on  Mackln 
.irxl  IfopklnN  (I9h2)  and  Llnd.ill  et  al.  (  1972). 

^  Includes  food  flsfi  and  Industrial  botcomflsh.  Quantities  oi  croaker, 
sp^'t  ,  and  "e.ilrout  i.alculaltHl  alter  Ltndall  et  al.  (1972). 

^  Aver.igf  price  In  eirh  bislo  based  on  proportion  of  annual  catch  used 
as  t'ujfl  l  I  sh  Vi.  i  ndusc  r  I  1 1  -  f  1  sh . 
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klngflsh,  gaffcopsall  catfish,  and  Spanish  mackerel.  The  area  offshore 
supports  a  substantial  sport  fishery  for  species  such  as  sharks,  tarpon, 
black  grouper,  Warsaw  grouper,  blueflsh,  cobla,  crevalle  jack,  greater 
amber jack,  pompano,  dolphin,  red  snapper,  gray  snapper,  vermilion 
snapper,  trlpletall,  Atlantic  spadeflsh,  great  barracuda,  bonlto,  king 
mackerel,  tuna,  wahoo,  sallflsh,  and  blue  and  white  marlin.  Many  of 
these  offshore  species  prey  heavily  on  a  variety  of  estuarine-dependent 
species . 

A. 3. 83.  In  addition  to  species  of  obvious  commercial  and  recreational 
Importance,  the  waters  of  the  study  area  support  rich  populations  of 
phytoplankton,  zooplankton,  benthos,  macroinvertebrates,  and  numerous 
small  fishes.  These  organisms  are  highly  Important  from  an  ecological 
standpoint  and  are  vital  to  the  estuarine  food  web.  Numerous  genera  of 
algae  representing  green,  brown,  blue-green,  and  red  algae  are  present 
In  the  study  area.  Diatoms  are  the  dominant  phytoplankters  In  saline 
waters.  Zooplankton  In  the  area  Include  copepods,  cladocerans,  proto¬ 
zoans,  ostracods,  decapod  larvae,  barnacle  and  copepod  nauplll.  Insect 
larvae,  larval  fish,  worms,  rotifers,  molluscan  larvae,  arrowworms, 
urochordates,  cumaceans.  Isopods,  and  ctenophores.  Benthic  organisms 
Include  snails,  crabs,  clams,  oysters,  nematodes,  harpactlcold  copepods, 
amphlpods,  foraminiferans,  polychaetes,  ollgochaetes ,  and  dilate  proto¬ 
zoans.  Free-swlmmlng  Invertebrates  Include  panaeld  shrimp,  blue  crab, 
mantis  shrimp,  grass  shrimp,  seabobs,  and  squid.  Small  fishes  common  to 
the  estuaries  Include  mosqul tof Ish,  kllllflshes,  anchovies,  sheepshead 
minnows,  and  tidewater  sllversldes. 

RECREATION  RESOURCES 

A. 3. 84.  Major  recreational  activities  In  the  study  area  Include 
fishing,  hunting,  boating,  swimming,  crabbing,  shrimping,  and  camping. 
These  recreational  activities  are  supported  on  1.7  million  acres  of  land 
consisting  of  bottomland  hardwoods,  wooded  swamps,  marshes,  and  water. 


For  millions  of  Louisiana  residents  and  out— of— state  tourists,  the  area 
is  a  focal  point  for  these  activities.  Coastal  Louisiana  is  blessed 
with  numerous  lakes,  bayous,  bays,  estuarine  swamps,  and  marshes  that 
provide  an  excellent  environment  for  year-round  recreational 
opportunities • 

A.3.85.  Recreational  fishing  is  by  far  the  most  significant  and  heavily 
pursued  activity  in  the  area.  In  the  9-parish  market  area,  91,780 
resident  sport  fishing  licenses  were  issued  in  the  1979-1980  season. 

Most  of  the  fishing  is  by  boat.  This  use  is  reflected  in  the  81,492 
motorboat  registrations  issued  in  1980  for  the  market  area  and  by  the 
results  of  the  1980  Louisiana  SCORP  Demand  Survey  that  Indicated  the 
high  ranking  participation  from  a  boat.  Crabbing  and  shrimping  for 
recreational  purposes  are  quite  popular  throughout  the  area  although 
exact  figures  of  users  are  unavailable. 

A. 3. 86.  Hunting  activities  are  as  varied  as  fishing  types.  Hunting  for 
small  game  is  the  most  prevalent  and  has  a  wider  range  of  species  and 
dependent  habitat  types  available.  Big  game  hunting  is  relegated  to  the 
freshwater  habitats  and  is  not  as  intensive  as  in  more  productive  habi¬ 
tats  such  as  bottomland  hardwoods.  Waterfowl  hunting  is  the  most  well 
known  hunting  activity  in  the  area  although  the  demand  is  lower  than  for 
other  hunting  activities.  For  the  1979-1980  hunting  season,  45,909 
resident  small  game  licenses  and  23,716  resident  big  game  licenses  were 
issued  in  the  9-pari8h  market  area. 

A. 3. 87.  The  primary  users  of  the  recreation  resources  are  residents  of 
southeast  Louisiana.  The  1979-1980  survey  conducted  by  the  Louisiana 
Department  of  Culture,  Recreation  and  Tourism,  Division  of  Outdoor 
Recreation,  Office  of  Program  Development,  Indicates  that  on  a  statewide 
average,  81.7  percent  of  boat  fishing  activity  occasions  and  86.6 
percent  of  the  small  game  hunting  activity  occasions  occur  within  45 
miles  from  the  participant's  residence. 
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A.3>88.  Recreation  lands  and  facilities  In  the  coastal  area  are  cate¬ 
gorized  by  use  as  private,  public,  or  commercial.  Commercial  facilities 
serve  the  public  on  a  fee  basis.  Public  facilities  available  Include 
boat  launching  ramps,  small  marinas,  and  local  parks  and  campgrounds. 

In  addition,  there  are  several  Federal  Wildlife  Refuges  In  the  area  with 
a  total  of  75,333  acres  and  several  State  Wildlife  Management  Areas  with 
a  total  of  211,045  acres.  A  summary  of  existing  recreational  facilities 
In  the  market  area  are  shown  In  table  A-3-6. 

A. 3. 89.  Although  there  is  a  great  potential  for  recreation  In  the  study 
area,  several  limiting  factors  have  prevented  coastal  Louisiana  from 
being  used  to  the  fullest  potential.  Access  to  many  areas  suitable  for 
recreation  Is  Inadequate.  The  coastal  Louisiana  wetlands  follow  the 
shoreline  and  extend  up  to  90  miles  Inland.  Therefore,  landward  access 
for  recreation  Is  difficult  and  access  by  water  is  dictated.  The  number 
of  available  boat  ramps  Is  not  adequate  to  meet  the  demand  of  potential 
users.  Many  existing  facilities  are  not  developed  to  their  full  poten¬ 
tial  and  are  often  concentrated  In  areas  where  road  access  Is  limited. 
Many  coastal  wetlands  are  privately  owned  and  public  use  as  well  as 
access  to  other  wetlands  and  shores  Is  prohibited. 

A. 3. 90.  Other  limiting  factors  that  affect  recreation  use  Include  the 
competition  between  commercial  and  recreation  Interests  for  the  same 
resources.  Since  land  access  Is  limited  by  the  physical  environment, 
areas  that  could  be  used  for  recreation  must  vie  with  Industrial  and 
residential  uses.  The  competition  often  results  In  congested  strip 
development  that  aggravates  the  problem  of  accessibility  for  the  recrea- 
tlonlsts. 

CULTURAL  RESOURCES 

A. 3. 91.  The  study  area  has  a  rich  cultural  heritage,  a  result  of  the 
diversity  and  abundance  of  natural  resources  and  the  strategic 
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EXISTING  RECREATION  FACILITIES  INVENTORY 


Parish 

Boat  Launching 
Lanes 

Other  Amenities 

Jefferson 

25 

5  picnic  tables 

51  trailer  camping  spaces 

2  fishing  piers 

Lafourche 

35 

43  picnic  tables 

35  trailer  camping  spaces 

14  tent  camping  sites 

5  fishing  piers 

52,656  hunting  acres 

Orleans 

29 

394  trailer  camping  spaces 

2  fishing  piers 

2  yacht  harbors 

Plaquemines 

14 

19  picnic  tables 

174,000  hunting  acres 

Sc.  Bernard 

21 

125  trailer  camping  spaces 

75  tent  camping  sites 

39,583  hunting  acres 

St.  Charles 

10 

2  picnic  tables 

33,000  hunting  acres 

St.  John  the 

Baptist  4 

12  picnic  tables 

15  trailer  camping  spaces 

8,325  hunting  acres 

St.  Tammany 

15 

365  picnic  tables 

942  trailer  camping  spaces 

362  tent  camping  sites 

2  fishing  piers 

Bike,  Horseback,  and  Nature 

Trails  -  5  miles 

26,716  hunting  acres 

Terrebonne 

18 

62  picnic  tables 

85  trailer  camping  spaces 

50  tent  camping  sites 

29,000  hunting  acres 
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Importance  of  Mississippi  River  trade  and  commerce.  Historical 
settlement  on  the  Mississippi  River  banks  has  been  Intensive  since  the 
early  1700's. 

A. 3. 92.  Numerous  archeological  sites  have  been  identified.  The  sites 
Include  early  settlements,  earth  and  shell  middens,  forts,  historic 
shipwrecks,  structures,  and  aboriginal  sites.  These  resources  date  back 
to  the  earliest  exploration  and  settlement  and  represent  the  various 
stages  in  the  area's  history.  An  historical  atlas  of  shipwrecks  in  the 
Mississippi  River,  prepared  by  Dr.  Randall  A.  Detro  and  Donald  W.  Daven, 
Nlcholls  State  University,  Thlbodaux,  Louisiana,  shows  that  from  1814  to 
1979,  between  Baton  Rouge  and  the  delta,  there  were  793  documented 
sinkings.  Approximately  40  percent  of  these  vessels  were  lost  between 
Algiers  (river  mile  94.0)  and  Harahan  (river  mile  107.5). 

A. 3. 93.  The  National  Register  of  Historic  Places  as  published  in  the 
Federal  Register  dated  6  February  1979  and  In  the  weekly  supplements 
through  9  February  1982  were  consulted  and  the  historic  sites  noted.  In 
the  Barataria  Basin,  eight  properties  are  presently  listed  in  the 
National  Register  of  Historic  Places,  five  properties  have  been  deter¬ 
mined  eligible  for  listing  in  the  Register,  and  one  property  has  been 
nominated  to  the  Register.  All  but  one  of  these  properties,  the  Bayou 
Des  Coqullles  Archeological  site,  are  historic  resources.  The  proper¬ 
ties  include  historic  forts,  plantation  houses  and  other  residences,  a 
courthouse,  and  a  church.  All  the  National  Register  properties  except 
Fort  Livingston  are  located  on  natural  levees  of  the  Mississippi  River 
and  its  distributaries.  Fort  Livingston  is  located  at  the  mouth  of 
Barataria  Bay  on  the  western  tip  of  Grand  Terre  Island. 

A. 3. 94.  Breton  Sound  contains  two  properties  listed  in  the  National 
Register  of  Historic  Places.  Both  properties  are  historic  forts.  Fort 
de  la  Boulaye  and  Fort  St.  Phillip,  located  along  the  Mississippi  River 
natural  levee. 
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A«3>95.  Over  230  archeological  sites  are  located  In  the  area.  The  most 
common  archeological  sites  are  shell  middens.  Middens  are  concentra¬ 
tions  of  various  kinds  of  refuse  built  up  over  a  period  of  years  and 
represent  the  garbage  of  the  prehistoric  occupants  of  the  site.  Predom¬ 
inant  components  of  the  middens  are  the  shells  of  two  species  of  shell¬ 
fish,  oyster  and  Rangla  cuneata.  Extensive  investigations  have  shown 
that  some  middens  represent  habitation  sites  while  others  were  special 
collection  stations.  Midden  sites  are  spread  over  the  entire  study  area 
and  throughout  the  marsh.  Beach  deposits  are  a  common  form  of  midden. 
These  sites  are  Inundated  shell  middens  on  a  present  beach  that  have 
been  disturbed  and  reworked  by  wave  action. 

A. 3. 96.  Earthen  mounds  are  relatively  rare  In  the  study  area.  Mounds 
of  various  sizes  were  constructed  to  serve  either  as  special  burial 
tumuli  or  as  foundation  for  special  ceremonial  structures,  or  for  both 
purposes . 
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Section  4.  FUTURE  CONDITIONS 


A. 4.1.  The  most  probable  future  conditions  If  no  Federal  action  Is 
taken  are  determined  by  projecting  conditions  that  will  prevail  In  the 
area  over  the  planning  period  1980  to  2035.  Based  on  available  Informa¬ 
tion,  these  conditions  are  described  In  the  following  paragraphs. 

HUMAN  RESOURCES  AND  ECONOMY 

A. 4. 2.  Population  In  the  12-parl3h  economic  study  area  Is  expected  to 
Increase  from  1,522,500  In  1980  to  2,211,000  In  2035.  The  population 
projections  are  shown  in  table  A-4-1 .  The  classic  pattern  of  regional 
urbanization  Is  expected  to  continue  with  the  population  concentrating 
around  the  New  Orleans  Metropolitan  Area. 

A. 4. 3.  The  New  Orleans  Metropolitan  Area  Is  expected  to  have  the 
largest  Increase  In  population  and  will  maintain  a  significant  share  of 
the  population  in  the  future. 

A. 4. 4.  Per  capita  income  In  the  area  Is  expected  to  triple  during  the 
period  1985-2035.  Plaquemines  Parish  Is  estimated  to  have  the  highest 
per  capita  Income  with  an  annual  growth  rate  of  7.3  percent.  The  next 
highest  per  capita  income  Is  anticipated  to  occur  In  the  New  Orleans 
SMSA,  with  a  growth  rate  of  5.9  percent,  followed  by  St.  Charles, 

St.  James,  and  Terrebonne  Parishes  with  annual  growth  rates  of  5.2 
percent,  7.2  percent,  and  5.5  percent,  respectively.  Per  capita  Income 
projections  are  shown  In  table  A-4-2. 

A. 4. 5.  Employment  In  the  area  In  1978  was  primarily  in  the  Retail  and 
Wholesale  Trade  sector,  with  nearly  150,000  people.  The  Service  sector 
employed  134,000  and  Government  provided  jobs  for  102,000  individuals. 

In  1970,  these  three  sectors  employed  110,000,  102,000,  and  78,000, 
respectively.  Between  1970-1978,  however,  the  Construction  sector  grew 
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provide  the  estimate  of  future  population  for  each  parish. 
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at  the  fastest  rate,  from  30,000  to  50,000.  The  Trade  sector  experi¬ 
enced  the  second  largest  amount  of  growth.  Increasing  by  35  percent  from 
1970  to  1978.  The  Service  and  Government  sectors  followed  with 
increases  of  31  percent  in  employment  during  the  same  period.  Although 
no  employment  projections  were  made  for  the  study  area,  it  is  expected 
that  future  trends  will  not  differ  substantially  from  historical 
trends.  Growth  is  expected  to  be  concentrated  in  and  around  the  New 
Orleans  Metropolitan  Area.  Other  parishes  outside  the  metropolitan  area 
that  are  expected  to  experience  significant  employment  growth  are 
Lafourche  and  Plaquemines  Parishes.  These  parishes  are  all  endowed  with 
central  transportation  Infrastructure  and,  for  the  most  part,  ample 
supplies  of  water. 

A. 4. 6.  Employment  in  the  commercial  fisheries  Industry  in  the  area  in 
1980  was  estimated  at  3,000  full-time  and  10,000  part-time  fishermen. 
Over  the  25-year  period  from  1950  to  1975,  the  National  Marine  Fisheries 
Service  has  estimated  that  the  number  of  full-time  commercial  fishermen 
in  coastal  Louisiana  has  remained  fairly  stable,  growing  at  less  than 
1  percent  annually.  In  view  of  the  projected  decline  in  marsh  produc¬ 
tivity,  there  is  little  evidence  to  suggest  any  significant  growth  in 
the  numbers  of  persons  able  to  earn  their  entire  living  as  commercial 
fishermen.  The  part-time  fishermen  may  well  Increase  in  numbers  due  to 
reclassification  of  former  fulltime  fishermen  and  increases  in  large- 
scale  recreatlona’  fishermen  who  sell  portions  of  their  catch.  However, 
the  dwindling  resource  base  leads  to  the  conclusion  that  the  total  man¬ 
hours  sjjent  in  commercial  fishing  will  decline. 

LAND  RESOURCES 

A. 4. 7.  The  land  resources  are  expected  to  continue  historical  trends 
that  would  result  in  further  reductions  in  areal  extent  and  diversity  by 
the  year  2035.  The  primary  forces  shaping  the  land  are  the  natural 
process  of  deterioration  and  man’s  activities.  The  natural  processes  of 
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iroslon,  subsidence,  and  a  general  rise  in  sea  level  are  expected  to 
;ontlnue  to  effectively  reduce  the  land  mass.  Studies  indicate  that  the 
;ulf  shoreline  will  probably  continue  to  retreat  at  an  average  rate  of 
.6  feet  per  year.  Based  on  historical  subsidence  and  sea  level  trends, 
;he  relative  elevation  of  land  and  water  surfaces  is  expected  to  change 
)y  approximately  0.5  foot  by  2035  (Gagliano  et  al.,  1970).  Further 
leterloratlon  of  the  barrier  Islands  will  increase  the  Intensity  of  wave 
ittack  on  the  organic  marsh  soils.  The  Increase  in  water  depth  and 
surface  area  will  accelerate  saltwater  encroachment  and  erosion.  The 
:umulative  effect  of  these  changes  will  be  to  convert  280,900  acres  of 
larsh  to  open  water  by  the  year  2035.  This  will  cause  substantial 
;hanges  in  the  diversity  of  land  types. 

V.4.8.  In  addition  to  natural  losses,  activities  of  urbanization  and 
Industrialization  are  expected  to  affect  the  wetlands.  As  population 
ind  industrial  activity  in  the  study  area  increase,  there  will  be  an 
increased  conversion  of  forest,  agricultural  lands,  and,  to  a  lesser 
jxtent,  marshes  to  urban,  suburban,  and  Industrial  uses.  Much  of  the 
Land  converted  to  these  uses  will  be  adjacent  to  the  natural  levees  of 
;he  Mississippi  River.  The  exploitation  of  area  resources  will  require 
iredging  of  canals  and  channels  that  contribute  directly  to  wetlands 
Loss. 

JATER  RESOURCES 

V.4.9.  Water  quality  will  be  affected  by  changes  in  population  and 
Lndustrial  activities  that  are  expected  to  Increase  significantly  in  the 
irea.  Advances  in  industrial  materials  recovery  processes  and  continued 
ipplication  of  discharge  permit  restrictions  should  encourage  industries 
to  discharge  generally  cleaner  effluents.  Wastewater  discharges  from 
aunlclpa litles ,  Industries,  and  vessels  are  expected  to  markedly 
Lncrease.  The  State  of  Louisiana  recently  intensified  discharge  permit 
nonltorlng  and  enforcement  efforts.  This  effort  will  probably  help  slow 


le  Barataria  and  Breton  Sound  Basins,  respectively,  by  the  year 

.6.  The  natural  expansion  of  Wiiter  bodies,  caused  by  subsidence  and 
on,  is  being  accelerated  by  man's  activities.  Dredging  numerous 
.s  has  increased  the  water  surface  area.  The  length  of  the  shore- 
affected  by  tides  and  waves  has  also  Increased  exposing  even  more 
1  to  saltwater  intrusion  and  wave  attack.  The  marsh  soils  are 
.y  eroded  by  wind-driven  waves  and  wave  wash  from  boat  traffic, 
r  factors  have  contributed  to  the  increased  width  of  canals.  The 
il  increase  in  canal  width  has  been  estimated  at  2  to  5  percent  per 
(Craig  et  al.,  1978).  Thus,  there  is  a  need  to  reduce  the  rate  of 
islon  of  the  water  bodies. 

7.  The  enlargement  of  surface  area  and  tidal  storage  volume  of  the 
•  bodies  has  been  accompanied  by  an  increase  in  salinity.  Although 
•terra  salinity  data  is  extremely  sparse  and  generally  obtained  from 
ons  located  along  major  navigation  channels,  changes  in  salinity 

)e  deduced  from  shifts  in  plant  communities.  The  plant  communities 
le  area  were  subdivided  into  four  marsh  types,  fresh,  intermediate, 
-ish,  and  saline,  on  the  basis  of  their  tolerance  to  salt  (Chabreck, 
'.  Studies  indicate  that  the  saline  marsh  increased  in  average 
i  from  S.b  to  7.9  miles,  moving  inland  2.1  miles  over  a  25-year 
>d  (U.  S.  Army  Corps  of  Engineers,  1970).  Similarly,  the  brackish 
i  increased  in  average  width  from  6.6  to  8.3  miles  and  was  pushed 
id  an  average  of  3.8  miles.  Saltwater  encroachment  into  the 
.ries  is  expected  to  continue  in  the  future. 

8.  Opportunities  exist  for  improving  the  water  resources.  Aggres- 
enforcement  of  regulations  governing  wastewater  discharges  would 
ficantly  improve  water  quality.  Saltwater  encroachment  could  be 

ed  by  placing  a  system  of  barriers  and  weirs.  Finally,  introducing 
iwater  would  flush  the  estuaries,  thereby  improving  water  quality 
■educing  saltwater  Intrusion. 
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open  water  areas  with  dredged  material  to  create  new  marsh,  construct 
saltwater  barriers,  and  introduce  freshwater  and  sediment  to  enhance 
vegetative  growth. 


WATER  RESOURCES 

A. 5. 13.  Water  quality  in  the  estuarine  marsh  area  is  influenced,  to 
some  extent,  by  municipal  and  Industrial  wastewater  discharges  and 
agricultural  runoff.  The  shallow  lakes  in  the  upper  portion  of  the 
basins  are  characterized  as  hypereutrophic .  This  condition  is  due  to 
the  high  nutrient  content  of  the  bayous  and  canals  that  enter  the 
lakes.  The  lakes  also  have  low  DO  content  and  high  concentrations  of 
herbicides.  The  high  content  of  nutrients  and  herbicides  Is  the  result 
of  agricultural  operations  along  the  margins  of  the  wetlands.  The  low 
DO  conditions  are  generally  due  to  municipal  and  stormwater  discharges 
and  the  lack  of  freshwater  Inflows  to  the  water  bodies.  The  high 
content  of  nutrients  frequently  causes  extensive  algal  blooms. 

A. 5. 14.  Water  bodies  In  the  lower  basin  are  characterized  as  mesoeutro- 
phic.  The  quality  of  these  waters  Is  generally  better  due  to  the  ebb 
and  flow  of  the  tides  and  the  estuarine  conditions  in  the  shallow  lakes 
and  bays.  There  is  a  need  to  Improve  the  low  DO  and  high  concentrations 
of  nutrients  and  herbicides.  The  rapid  urbanization  and  Industrializa¬ 
tion  in  the  area  will  Increase  the  wastewater  discharge  into  the  area's 
water  bodies.  Water  quality  in  the  area  is,  therefore,  expected  to 
decline  in  the  future.  Thus,  there  is  a  need  to  improve  water  quality. 

A. 5. 15.  The  water  bodies  in  the  area  are  expanding  rapidly  due  to  the 
combined  effects  of  subsidence,  erosion,  and  a  general  rise  in  sea 
level.  As  a  result  of  these  forces,  the  surface  area  of  water  bodies  in 
the  Baratarla  and  Breton  Sound  Basins  Increased  by  approximately  130,800 
and  32,200  acres,  respectively,  between  1956  and  1978.  The  surface  area 
of  the  water  bodies  is  expected  to  Increase  by  220,700  and  60,200  acres 
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TABLE  A- 5-3 


ACREAGE  CHANGES  IN  SELECTED  HABITAT  TYPES 
1956  to  1978 


irea 

Brackish 
&  Saline 

Marsh 

Fresh  and 
Intermediate 

Marsh 

Bottomland  Hardwoods 

U  Wooded  Swamp 
Forest 

1956 

1978 

1956 

1978 

1956 

1978 

^aratarla 

Basin 

229,600 

269,200 

303,100 

196,600 

65,000 

213,300 

Ireton 

Sound 

Basin 

186,900 

177,800 

37,300 

13,600 

51,500 

10,500 

'OTAL 

416,500 

447,000 

340,400 

210,200 

116,500 

223,800 

iOURCE; 

Modified  after  US  Fish  and  Wildlife  Service  (1980). 
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area  are  retreating  steadily.  The  deltaic  masses  have  retreated  at 
rates  of  13.7  to  16.2  feet  per  year  resulting  In  land  loss  rates  of 
1,670  (2.6  square  miles)  to  2,083  (3.3  square  miles)  acres  per  year 
prior  to  1960  (Craig  et  al.  ,  1978). 

A. 5. 11.  Land  loss  has  been  accelerated  by  the  construction  of  numerous 
canals  for  navigation,  drainage,  and  exploitation  of  renewable  and  non¬ 
renewable  resources.  A  total  of  71.2  and  12.9  square  miles  of  canals 
had  been  dredged  in  the  Baratarla  and  Breton  Sound  Basins,  respectively, 
by  1970  (Gagllano  et  al.,  1973).  These  canals  have  lengthened  the  tidal 
shorelines  1,557  and  561  miles  in  Baratarla  and  Breton  Sound  Basins, 
respectively  (Becker,  1972).  Because  of  the  canals,  saltwater  has 
Invaded  further  inland  and  wave  attack  on  the  weak  marsh  soils, 
especially  from  boat  wash,  has  increased.  A  subsequent  study  of  land 
loss  in  the  Baratarla  Basin  showed  that  the  percentage  of  canal  area  to 
total  marsh  area  had  Increased  from  the  0.9  percent  reported  in  the 
Gagllano  study  to  2.6  percent  in  1976  (Craig  et  al. ,  1978).  The  study 
also  indicated  that  the  rate  of  mars\)  loss  in  the  Baratarla  Basin  was 
accelerating  and  had  increased  about  2.7  times  to  between  3,200 
(5  square  miles)  to  7,400  (11.6  square  miles)  acres  per  year  for  the 
period  1960  to  1974. 

A. 5. 12.  The  cumulative  effect  of  natural  processes  and  man's  activities 
has  drastically  reduced  the  land  mass  and  habitats  available  for  wild¬ 
life.  Table  A-5-3  displays  acreage  change  in  selected  habitat  types  in 
the  Baratarla  and  Breton  Sound  Basin  for  the  years  1956  to  1978.  The 
habitat  types  critical  to  fish  and  wildlife  are  expected  to  decline 
further  by  the  year  2035.  Baratarla  and  Breton  Sound  Basins  are 
expected  to  lose  approximately  220,700  and  60,200  acres  of  marsh  each  by 
the  year  2035.  it  is  apparent  that  there  is  a  need  to  reduce  the  rate 
of  land  loss  and  restore  or  maintain  the  viability  of  wetlands 
habitats.  There  are  several  possible  opportunities  to  partially  reduce 
the  rate  of  land  loss:  regulate  the  alteration  of  other  marshes,  fill 
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A«5.8.  There  Is  a  need  to  stabilize  the  commercial  fisheries  and  wild¬ 
life  industries.  Enhancing  habitat  conditions  will  help  to  stabilize 
the  industries  and  Improve  productivity  in  the  fish  and  wildlife 
resources.  There  are  several  opportunities  for  enhancing  habitat  condi¬ 
tions  including  establishing  sanctuaries,  improving  fish  and  wildlife 
management  practices,  regulating  the  alteration  of  wetlands,  filling 
open  water  areas  with  dredged  material  to  create  marsh,  placing  barriers 
to  reduce  saltwater  intrusion,  and  Introducing  freshwater. 

LAND  RESOURCES 

A. 5. 9.  Louisiana  contains  approximately  41  percent  of  the  coastal 

wetlands  in  the  contiguous  United  States  (Turner  and  Gosselink.,  1975). 

Studies  in  170  indicated  that  coastal  Louisiana  was  experiencing  a  net 

2 

land  loss  of  16.5  square  miles  per  year  (ml  /yr)  (Gagllano  and  Van  Beek, 
1970).  In  1980,  studies  revealed  that  the  rate  of  marsh  loss  has 
significantly  Increased  and  is  estimated  to  be  39  square  miles  per  year 
(Wicker,  1980).  Plate  A-4  depicts  the  areas  and  severity  of  land  loss 

in  coastal  Louisiana  from  1955  to  1978.  Marsh  loss  rates  range  from  low 

2  2 
(0-1  acres  per  mi  /yr)  to  very  severe  (>4  acres  per  mi  /yr).  Recent 

marsh  loss  rates  for  the  Barataria  and  Breton  Sound  Basins  are  estimated 
2 

at  7.7  and  2.3  mi  /yr,  respectively. 

A. 5. 10.  The  land  loss  is  the  result  of  a  combination  of  natural  pro¬ 
cesses  and  man's  activities.  Formerly,  the  Mississippi  River  migrated 
back  and  forth  across  coastal  Louisiana  developing  a  series  of  deltas. 
This  process  formed  a  deltaic  plain  that  extended  the  landmass  gulf- 
ward.  Each  year,  the  river  would  overflow  the  study  area  and  deposit  a 
layer  of  sediment.  The  influx  of  sediments  maintained  the  growth  of  the 
land  mass.  When  the  river  was  leveed  off  to  provide  flood  protection  to 
development,  sedimentation  in  the  area  ceased.  Deprived  of  the  annual 
sediment  Inputs,  the  forces  of  deterioration  dominated  the  area.  The 
result  was  compaction,  subsidence,  and  erosion.  The  shorelines  in  the 
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A. 3. 6.  The  closing  of  many  of  the  fishery  processing  plants  has  been 
linked  to  the  processor's  Inability  to  obtain  a  steady  supply  of  fish 
stocks-  The  fish  harvest  has  varied  widely  from  year  to  year. 

Presently,  the  commercial  fisheries  harvest  averages  337  million  pounds 
per  year  with  an  exvessel  value  of  approximately  $107  million.  With  a 
projected  decline  In  habitat  conditions,  the  fisheries  harvest  Is 
expected  to  decline  to  183  million  pounds  and  the  value  to  about 
$63  million  by  the  year  2035.  Thus,  there  Is  a  need  to  stabilize  the 
fisheries  harvest.  Stabilizing  will  give  the  fisheries  processing 
Industry  an  opportunity  to  concentrate  on  expanding  their  market  area. 

A. 5. 7.  Similar  trends  of  declining  employment  and  catch  can  be  detected 
In  the  commercial  wildlife  Industry.  Although  the  number  of  trappers 
nearly  tripled  during  the  1970's,  the  number  of  pelts  and  pounds  of  meat 
taken  has  declined  by  nearly  65  percent.  Table  A-5-2  displays  the  trend 
In  trapping  licenses,  pelts,  and  pounds  of  meat. 

TABLE  A-5-2 

LOUISIANA  TRAPPING  LICENSES,  PELTS,  AND  POUNDS  OF  MEAT 


Licenses 

Pelts 

Pounds  of  Meat 

1970 

4,444 

3,002,047 

10,480,000 

1971 

3,398 

2,097,761 

8,770,000 

1972 

2,761 

1,732,682 

8,970,000 

1973 

4,741 

2,180,332 

11,300,000 

1974 

6,295 

2,304,916 

12,550,000 

1975 

7,528 

2,033,379 

10,430,000 

1976 

6,404 

2,533,500 

11,136,000 

1977 

9,573 

3,246,988 

3,635,000 

1978 

12,069 

2,635,001 

3,698,000 

1979 

11,106 

1,964,937 

2,984,379 

SOURCE:  Johnny  Tarver,  Fur  and  Refuge  Division,  Louisiana  Department  of 
Wildlife  and  Fisheries. 
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TABLE  A-5-1 


LOUISIANA  FISHERIES  WHOLESALERS  AND  PROCESSING  PLANTS 


Year 

Wholesale 

Processing  Plants 

Plants 

Canned  Fishery 
Products  Plants 

Industrial  Fishery 
Products  Plants 

Others 

1970 

113 

- 

- 

110 

1971 

51 

19 

29 

136 

1972 

105 

19 

28 

84 

1973 

108 

18 

22 

81 

1974 

99 

17 

23 

87 

1975 

101 

16 

19 

75 

1976 

98 

13 

18 

76 

1977 

91 

12 

24 

73 

1978 

115 

10 

25 

iOl 

1979 

115 

10 

21 

96 

SOURCE 

:  Fisheries  of  the 

United  States,  1971 

through  1980,  National 

Marine 

Fisheries  Service, 

U«  S.  Department 

of 

Commerce. 

Section  5.  PROBLEMS,  NEEDS,  AND  OPPORTUNITIES 


HUMAN  RESOURCES 

A. 5.1.  Employment  in  the  commercial  fisheries  and  trapping  Industries 
has  varied  considerably  due  to  changing  market  conditions  and  the  avail- 
ability  of  locally  produced  fish  and  wildlife  resources.  The  most 
dramatic  shifts  in  employment  have  been  in  the  commercial  fisheries 
industry. 

A. 5. 2.  During  the  period  1970-1979,  the  number  of  processing  plants  and 
the  amount  of  seasonal  and  yearly  employment  showed  a  general  declining 
trend.  Employment  has  varied  considerably  from  year  to  year. 

A. 5. 3.  The  number  of  processing  plants  and  employment  fluctuated  from 
year  to  year  within  relatively  narrow  limits  in  the  early  1970'3,  a 
4-percent  range.  However,  the  number  of  plants  and  the  employment 
fluctuated  as  much  as  25  percent  from  year  to  year  in  the  late  1970's. 

A. 5. 4.  Similar  trends  can  be  detected  in  the  canned  seafood  and  indus¬ 
trial  fishery  processing  Industry.  The  number  of  wholesalers  and 
canneries  has  varied  considerably,  but  overall  there  has  been  a  slight 
Increase.  Table  A-5-1  shows  the  number  of  fisheries  wholesalers  and 
processing  plants. 

A. 5. 5.  In  the  processing  plants  category,  the  number  of  canned 
fisheries  product  plants  has  decreased  by  47  percent.  The  number  of 
Industrial  fishery  product  plants  has  decreased  by  28  percent.  This 
decrease  has  resulted  in  the  loss  of  jobs  and  has  diminished  the  pro¬ 
cessor's  capability  to  meet  the  population  demand.  Fisheries  products 
have  had  to  be  Imported  to  meet  the  increasing  demand. 


RECREATION  RESOURCES 


A«A.17.  Recreation  demands  are  expected  to  significantly  Increase  in 
the  future.  Hunting  needs  are  estimated  to  Increase  from  2,595,530  man- 
days  In  1985  to  4,526,597  man-days  by  2035.  The  need  for  boat  launching 
lanes  is  expected  to  Increase  from  1,050  lanes  In  1985  to  1,587  lanes  by 
2035.  Population  growth  and  associated  Industrial  development  will 
Increase  the  competition  between  commercial  and  recreation  Interests  for 
the  same  resources. 

A. 4. 18.  The  continued  loss  of  productive  coastal  marsh  fish  and  wild¬ 
life  habitat  will  adversely  affect  future  opportunities  for  fishing  and 
hunting.  The  opportunities  for  hunting  will  decrease  directly  with  the 
loss  of  marsh.  While  fishing  will  not  be  subjected  to  a  shrinking 
resource  base,  the  activity  will  suffer  qualitatively  as  the  marsh  types 
on  which  fishing  productivity  depends  are  destroyed.  This  loss  to 
fishing  and  hunting  is  valued  at  $558,000  annually. 

CULTURAL  RESOURCES 

A. 4. 19.  In  the  future,  the  destructive  forces  of  erosion,  wavewash, 
saltwater  Intrusion,  and  subsidence  will  continue  to  attack  and  destroy 
cultural  resources  In  the  marshes.  Cultural  resources  located  along  the 
natural  levees  of  the  river  will  continue  to  be  adversely  affected  by 
urban  and  Industrial  development. 


A. 4. 15.  The  loss  and  alteration  of  habitat  types  would  adversely  affect 
the  productivity  of  both  wildlife  and  fishery  resources.  Due  to  the 
relationship  between  total  marsh  acreage  and  fishery  production,  there 
would  be  substantial  declines  In  populations  of  flnflsh  and  shellfish 
species.  As  wetlands  are  lost,  saltwater  Intrudes  through  the  open 
water  created  by  the  loss  of  vegetation,  by  canals  and  channels,  ero¬ 
sion,  and  subsidence.  Increased  salinity  enlarges  the  saline  marshes  at 
the  expense  of  the  highly  productive  brackish  marshes.  Continued  salt¬ 
water  Intrusion  would  be  particularly  harmful  to  the  American  oyster  due 
to  It's  ImmoblllCy.  The  oyster  would  be  subjected  to  Increased  preda¬ 
tion  by  the  souL:>-^iii  oyster  drill  and  other  serious  oyster  predators. 
Higher  salinities  are  also  conducive  to  Infection  caused  by  the  fungus 
Labyrlnthomyxa  marina,  especially  at  higher  temperatures.  This  fungus 
Is  capable  of  causing  widespread  oyster  mortalities.  The  average  annual 
harvest  of  commercial  fisheries  Is  valued  at  approximately  $100  million 
for  the  period  1963-1978.  The  continued  reduction  in  fisheries  habitat 
will  cause  a  reduction  in  the  value  of  the  harvest.  It  is  estimated 
that  the  harvest  value  in  2035  will  represent  only  58  percent  of  the 
1980  harvest  value. 

A. 4. 16.  Wildlife  productivity  would  decline  due  to  both  direct  loss  of 
habitat  and  conversion  of  habitats  to  more  saline  types.  Fresh/lnter- 
medlate  marsh  areas  provide  more  favorable  habitat  for  furbearers, 
waterfowl,  and  the  American  alligator.  As  a  result  of  direct  habitat 
loss  and  the  trend  toward  Increasingly  saline  habitats,  the  average 
annual  harvest  of  furbearers  would  be  reduced  by  over  $400,000.  The 
commercial  wildlife  average  annual  harvest  for  the  period  1940-1976  was 
valued  at  over  $6.2  million  dollars.  Increased  saltwater  Intrusion 
would  damage  the  revived  commercial  alligator  industry,  valued  at 
approximately  $2  million  In  1980. 
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urban,  and  industrial  areas 


HABITAT  ACREAGE  BY  TYPE 


narrow  to  14  miles  apart  in  the  10-percent  drought  year.  The  Inward 
movement  of  the  isohalines  and  the  narrowing  of  the  5-15  ppt  band  indi¬ 
cate  that  the  fresh,  intermediate,  and  brackish  marshes,  which  are  the 
most  productive  for  fish  and  wildlife,  will  decrease. 

BIOLOGICAL  RESOURCES 

A. 4. 13.  The  deterioration  in  habitat  conditions  is  expected  to  continue 
the  historical  trend  and  adversely  affect  the  fish  and  wildlife 
resources.  The  quality  and  quantity  of  habitat  is  being  affected  by  the 
natural  processes  of  compaction,  subsidence,  erosion,  and  saltwater 
intrusion,  and  by  man's  activities.  The  activities  of  man  that  will 
continue  to  contribute  to  habitat  deterioration  Include  dredging  and 
filling  operations,  and  urban  expansion.  The  combined  effects  of  these 
activities  and  natural  processes  will  be  conversion  of  valuable  produc¬ 
tive  wetlands  to  open  water.  The  marsh  is  also  expected  to  experience  a 
loss  of  280,900  acres  by  the  year  2035,  a  42  percent  reduction  in  total 
marsh  acreage.  Marsh  loss  in  the  Baratarla  Basin  would  be  220,700  acres 
and  marsh  loss  in  the  Breton  Sound  Basin  would  be  60,200  acres,  a  loss 
of  47  and  31  percent,  respectively.  The  highest  rate  of  marsh  loss 
would  occur  in  the  fresh/lnterraedlate  marsh.  The  Baratarla  Basin  would 
experience  a  77  percent  loss  of  fresh/lntermedlate  marsh  and  loss  of 
this  marsh  type  in  the  Breton  Sound  Basin  would  be  81  percent  by  year 
2035. 

A. 4. 14.  Bottomland  hardwoods  in  the  study  area  would  be  reduced  from 
52,949  to  25,849  acres,  a  loss  of  51  percent.  This  loss  would  be  due 
primarily  to  agricultural.  Industrial,  and  urban  development.  Wooded 
swamps  would  be  reduced  from  170,780  to  85,723  acres,  a  loss  of  50 
percent.  Some  wooded  swamps  would  be  drained  and  used  for  other  pur¬ 
poses  and  some  would  be  killed  by  saltwater  intrusion.  Tables  A-4-3  and 
A-4-4  present  the  anticipated  changes  In  habitat  types  for  future  condi¬ 
tions  without  the  project  for  the  Baratarla  and  Breton  Sound  Basins, 


the  degradation  of  existing  water  quality.  However,  current  economic 
pressures  may  force  Federal  agencies  to  be  less  aggressive  in  their 
efforts  to  meet  the  objective  of  the  Federal  Water  Pollution  Control  Act 
of  1972.  Therefore,  substantial  improvement  in  the  overall  quality  of 
study  area  waters  is  not  anticipated  in  the  foreseeable  future. 

A. 4. 10.  The  water  surface  area  is  expected  to  increase  by  280,900  acres 
by  the  year  2035.  This  change  is  due  to  erosion  and  subsidence  of  land, 
a  general  rise  in  sea  level,  and  saltwater  encroachment. 

A.4.11.  Saltwater  encroachment  Is  expected  to  continue  the  historical 
trend,  resulting  in  increased  salinities  throughout  the  area  in  the 
future.  The  degree  of  salinity  increase  depends  on  numerous  variables 
that  Include  loss  of  freshwater  and  sediment  Inputs,  compaction,  subsi¬ 
dence,  and  erosion  of  the  land  mass,  and  channel  and  canal  dredging. 
Continued  Increases  in  salinity  will  decrease  the  large  zone  of  brackish 
water  and  marshes.  Increased  saltwater  encroachment  will  continue  to 
enlarge  the  saline  marshes  at  the  expense  of  the  brackish,  intermediate, 
and  fresh  marsh  types. 

A. 4. 12.  A  hydrologic  analysis  was  performed  by  adjusting  historical 
salinity  data  to  determine  the  average  1980  position  of  the  5  ppt  and  15 
ppt  isohallnes  in  the  Barataria  and  Breton  Sound  Basins.  The  predicted 
movement  of  these  isohallnes  for  a  10-percent  drought  condition  is  shown 
on  plate  A-3.  In  the  Barataria  Basin,  the  5  and  15  ppt  Isohallnes  are 
estimated  to  move  Inland  about  7  and  12  miles,  respectively.  The  5  and 
15  ppt  Isohallnes  in  the  Breton  Sound  Basin  are  expected  to  move  inland 
about  2  and  17  miles,  respectively.  Not  only  are  the  isohallnes  moving 
inland,  but  the  width  between  the  5  and  15  ppt  isohallne  lines  is  esti¬ 
mated  to  decrease.  The  width  between  the  5  and  15  ppt  in  Breton  Sound 
was  21  miles  in  1980  but  Is  expected  to  narrow  to  7  miles  in  the  10- 
percent  drought  year.  In  1980,  the  5  and  15  ppt  isohallnes  in  the 
Barataria  Basin  were  19  miles  apart  but  the  distance  is  expected  to 
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HABITAT  DETERIORATION 

A-5.19.  Habitat  losses  have  occurred  as  a  result  of  natural  processes 
and  man's  activities.  The  natural  processes  of  subsidence,  compaction, 
and  erosion  have  converted  large  areas  of  coastal  marslies  to  open 
water.  Man's  activities  have  accelerated  the  marsh  losses.  The  man¬ 
made  alterations  have  virtually  eliminated  the  historical  processes  of 
overbank  flooding  and  distributary  flow,  depriving  coastal  wetlands  of 
the  fresh  water,  nutrients,  and  sediments  vital  to  their  continued 
existence.  Activities  associated  with  dredging  also  cause  direct  marsh 
losses  and  provide  avenues  for  saltwater  to  intrude  into  the  marshes. 

A. 5.20.  As  saltwater  intrudes  into  a  fresher  area,  the  vegetation  in 
the  area  is  gradually  killed.  Before  more  saline-tolerant  plant  species 
can  revegetate,  open  water  areas  are  often  created  because  the  root 
systems  of  the  original  vegetation  that  helped  to  hold  the  marsh  sub¬ 
strate  together  have-  been  lost.  The  greatest  damage  to  marsh  plants  in 
coastal  Louisiana  occurs  when  fresh  marshes  with  highly  organic  soils 
are  subjected  to  much  greater  water  salinity  and  strong  tidal  action. 
Plants  in  these  areas  are  killed  by  elevated  water  salinity  and  the 
organic  substrate  becomes  loose  and  disorganized  without  the  stabilizing 
effect  of  plant  roots.  When  this  occurs,  organic  soils  are  flushed  from 
the  affected  areas  and  open  ponds  and  lakes  replace  emergent  marsh 
(Chabreck,  1981).  As  marsh  is  lost  and  open  water  areas  are  created, 
the  total  area  of  Interface  between  the  water  and  marsh  is  Increased, 
leading  to  Increased  erosion.  The  marsh  remaining  in  the  areas  affected 
by  saltwater  Intrusion  is  more  saline  than  the  original  laarsh.  In 
general,  land  loss  and  saltwater  Intrusion  create  an  ever-increasing 
cycle  of  wetland  deterioration,  with  increased  saltwater  intrusion 
causing  Increased  land  loss  and  vice  versa. 
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A>5.21.  The  construction  of  major  navigation  channels  has  resulted  in 
the  direct  loss  of  habitat  due  to  channel  excavation  and  dredged  mate¬ 
rial  disposal  areas.  These  large  channels  also  allow  increased  erosion 
and  saltwater  intrusion.  Following  construction  of  the  MR-GO  in  the 
late  1950's  and  early  1960's,  salinities  in  the  wetlands  of  St.  Bernard 
Parish  increased  three-fold,  converting  larger  acreages  of  fresh  marsh 
to  open  water  and  more  saline  marsh  types  and  eliminating  certain  areas 
of  wooded  swamp.  Large  areas  of  fresh  marsh  have  been  lost  or  altered 
in  the  Baratarla  Basin  since  the  construction  of  the  Barataria  Bay 
Waterway. 

A. 5. 22.  The  reality  of  saltwater  Intrusion  can  be  observed  by  inspect¬ 
ing  plates  A-5  and  A-6.  Plate  A-5  shows  the  approximate  boundaries 
between  fresh  and  nonfresh  marshes  in  the  Mississippi  Deltaic  Plain 
region  in  the  1950 's.  The  nonfresh  marshes  shown  on  this  map  include 
intermediate,  brackish,  and  saline  marshes.  Plate  A-6  shows  the  approx¬ 
imate  boundaries  of  fresh,  intermediate,  brackish,  and  saline  marsh 
types  in  the  same  region  in  1978.  The  extent  of  the  Inland  shift  can  be 
observed  by  comparing  the  boundary  between  the  fresh  and  nonfresh  marsh 
on  the  1950  map  with  the  boundary  between  the  fresh  aiid  intermediate 
marshes  on  the  1978  map.  There  has  also  been  an  inland  shift  of  the 
brackish-saline  marsh  boundary.  Chabreck  (1970)  indicated  a  2-mile 
landward  movement  of  the  saltwater-brackish  marsh  boundary  since  the 
1940’s.  Additional  information  substantiating  saltwater  intrusion  is 
demonstrated  by  the  Inland  extension  of  oyster  leases.  Plates  A-7  and 
A-8  show  the  distribution  of  oyster  leases  in  the  Barataria  Bay  area  in 
1959  and  1975  (Van  Sickle  et  al.,  1976).  By  1975,  a  significant  area  in 
the  lower  half  of  Little  Lake  had  been  leased.  In  reviewing  these 
plates,  it  should  be  noted  that  the  inland  shift  in  leases  occurred 
primarily  because  the  gulfward  leases  became  too  saline  for  oyster 
growth.  Many  of  the  gulfward  leases  are  Inactive  and  unproductive.  The 
expanded  lease  areas  were  previously  too  fresh  for  oyster  growth,  but 
because  of  continued  saltwater  encroachment  these  areas  are  of  the 
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appropriate  salinity  for  oyster  production.  (The  effect  of  salinity 
changes  is  discussed  further  in  paragraph  A. 5.30  of  this  appendix.)  It 
is  interesting  to  note  that  in  1898  Bayou  St.  Dents  and  Grand  Bayou, 
which  connect  Barataria  Bay  to  Little  Lak.e,  were  almost  constantly  fresh 
and  harbored  a  continuous  population  of  large-mouth  bass  (Moore  and 
Pope,  1910). 

A. 5.23.  Wildlife .  The  combined  effects  of  land  loss  and  saltwater 
intrusion  have  resulted  in  severe  adverse  impacts  on  valuable  wildlife 
resources.  These  losses  are  expected  to  continue  in  the  future.  Re¬ 
duced  habitat  has  led  to  decreased  wildlife  populations  including  resi¬ 
dent  and  migratory  waterfowl,  wading  birds,  shorebirds,  furbearers,  and 
a  variety  of  small  and  big  game  animals.  The  losses  have  led  to  de¬ 
creased  commercial  fur  harvests  and  reduced  opportunities  for  waterfowl, 
big  game,  and  small  game  hunting.  Louisiana's  vast  wetlands  provide 
wintering  habitat  for  over  two-thirds  of  the  Mississippi  Flyway  water- 
fowl,  as  well  as  other  migratory  game  birds  Including  rails,  gallinules, 
and  snipe  (Bellrose,  1976).  According  to  the  Louisiana  Department  of 
Wildlife  and  Fisheries,  over  $25  million  is  spent  on  waterfowl  hunting 
each  year. 


A. 5. 24.  Saltwater  Intrusion  has  caused  drastic  changes  in  plant  and 
animal  communities.  Fresh/intermediate  marshes  have  been  converted  to 
more  saline  types  and  some  areas  of  wooded  swamp  have  been  entirely 
eliminated.  These  changes  in  habitat  types  have  seriously  altered  the 
structure  of  wildlife  communities.  As  fresh/intermediate  marshes  have 
been  converted  to  more  saline  types,  valuable  waterfowl  and  furbearer 
habitat  has  been  eliminated. 

A. 5. 25.  An  area  partially  located  in  the  Breton  Sound  Basin,  which  the 
U.  S.  Fish  and  Wildlife  Service  refers  to  as  the  Delacroix  Unit,  was 
once  considered  to  be  Louisiana's  most  productive  waterfowl  marsh 
area.  The  Delacroix  Un.t  now  supports  the  smallest  population  of  all 
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the  key  wetland  areas  in  Louisiana.  Prior  to  construction  of  the  MR-GO, 
the  area  supported  over  250,000  waterfowl.  Between  1969  and  1978,  this 
unit  supported  an  average  annual  population  of  only  19,200  wintering 
waterfowl.  The  radical  decrease  in  wintering  waterfowl  in  the  Delacroix 
Unit  is  attributed  to  rapid  conversion  of  fresh  and  intermediate  marshes 
to  brackish  and  saline  marshes. 

A. 5. 26.  Continued  invasion  of  fresh  and  Intermediate  marshes  can  be 
expected  to  result  in  a  decline  in  harvest  of  fut bearers.  Over  two- 
thirds  of  the  state's  fur  harvest  is  derived  from  nutria,  which  exhibit 
highest  productivity  in  fresh  marsh  and  the  lowest  in  saline  marsh. 
Furbearers  were  valued  at  $16.8  million  for  their  pelts  and  meat  during 
the  1979-1980  season.  A  similar  situation  exists  for  the  alligator 
population,  which  also  thrives  in  fresh  and  intermediate  marshes. 
Expanding  saltwater  Intrusion  can  be  expected  to  damage  a  promising 
revival  of  the  alligator  Industry  that  contributed  $2  million  to  the 
local  economy  in  1980  (Fruge,  1981). 

A. 5.27.  Fisheries .  Marsh  loss  and  saltwater  intrusion  have  had  an 
adverse  impact  on  fishery  resources  production  and  seriously  threaten 
the  Louisiana  fishery  resource.  In  coastal  Louisiana,  the  majority  of 
commercially  and  recreat lonally  important  finflsh  and  shellfish  species 
are  estuarine-dependent  since  juveniles  use  the  estuarine  and  adjacent 
wetlands  as  nursery  areas.  Louisiana’s  commercial  fishery  harvest 
represents  over  25  percent  of  the  total  United  States  harvest  every 
year.  In  1980,  approximately  1.4  billion  pounds  valued  at  $178  million 
were  landed.  In  addition,  estimated  are  that  recreational  fishing  in 
Louisiana  contributes  $150  million  annually  to  the  state  economy  (Aqua- 
notes,  1981).  Historically,  Louisiana's  most  valuable  commercial 
fisheries  have  revolved  around  shrimp,  menhaden,  and  oysters.  These 
species,  as  well  as  the  majority  of  other  flnfish  and  shellfish  species 
of  Importance  in  Louisiana,  depend  heavily  on  estuarine  ecosystems.  The 
EPA  (1971)  stated  that  "it  is  currently  assumed  that  none  of  the  major 
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commercial  species  would  continue  to  exist  In  commercial  quantities  If 
estuaries  were  not  available  for  development." 


A. 5. 28.  Average  annual  harvests  have  not  declined  In  recent  years 
because  of  Improved  technology  and  Increased  fishing  effort.  These 
factors  have  compensated  for  declines  In  habitat.  However,  In  the 
opinion  of  biologists,  a  continuation  of  current  trends  In  habitat 
reduction  will  be  accompanied  by  a  diminishing  harvest  (Craig  et  al., 
1979).  Shrimp  and  menhaden  yields  have  been  directly  correlated  to  the 
area  of  wetlands.  Turner  (1979)  reported  that  the  Louisiana  commercial 
inshore  catch  Is  directly  proportional  to  the  area  of  intertidal  wet¬ 
lands,  and  that  the  area  of  estuarine  open  water  does  not  seem  to  be 
associated  with  average  shrimp  yields.  Cavlt  (1980),  In  work  conducted 
for  the  U.  S.  Fish  and  Wildlife  Service,  established  that  yields  of 
mehanden  Increase  as  the  ratio  of  marsh  to  open  water  Increases.  Harris 
(1973)  has  stated  that  total  estuarine-dependent  commercial  fisheries 
production  In  coastal  Louisiana  has  peaked  and  will  decline  In  propor¬ 
tion  to  the  acreage  of  marshland  lost. 

A. 5.29.  Marshes  produce  large  amounts  of  organic  detritus  that  are 
transported  into  adjacent  water  bodies.  Detritus  is  a  very  Important 
component  of  the  estuarine  food  web  and  is  vital  to  maintaining  the  high 
level  of  fishery  productivity  in  Louisiana.  The  role  and  Importance  of 
detritus  in  the  estuarine  food  web  is  well  documented  by  Darnell  (1961) 
and  Odum  et  al.  (1973).  Marshes  and  associated  shallow  water  bodies  are 
used  by  various  life  stages  of  many  estuarine-dependent  species  that 
take  advantage  of  the  protection  fron  predators,  warmer  temperatures, 
optimal  salinity  regimes,  and  the  rich  detrltal  food  chain.  Many  impor¬ 
tant  sport  and  commercial  species  depend  on  shallow  marsh  areas.  They 
Include  the  Atlantic  croaker  (Rogers,  1979),  menhaden  (Slmoneaux,  1977), 
brown  and  white  shrimp  (White  and  Boudreaux,  1977),  and  blue  crab  (more, 
1969).  Conner  and  Truedale,  1973,  demonstrated  the  value  of  shallow 
marsh  habitat  to  juvenile  brown  and  white  shrimp,  gulf  menhaden, 

Atlantic  croaker,  sand  seatrout,  and  southern  flounder. 
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A. 5. 30.  Saltwater  Intrusion  has  narrowed  the  broad  brackish,  low- 
salinity  zones  that  are  vital  for  the  juvenile  stage  of  most  Important 
commercial  and  sport  finflsh  and  shellfish.  Table  A-5-4  shows  the 
optimum  and  critical  salinity  ranges  for  the  Important  fish  and  shell¬ 
fish  resources.  The  rising  salinities  have  reduced  the  low-salinity 
nursery  habitat  important  to  white  shrimp  and  blue  crab.  Saltwater 
intrusion  is  particularly  harmful  to  the  American  oyster.  The  optimal 
salinity  range  for  growth  and  survival  of  oysters  is  5-15  ppt  (Galtsoff, 
1964;  St.  Amant,  1964;  and  Loosanoff,  1965).  Prolonged  salinities  lower 
than  5  ppt  cause  osmoregulatory  difficulties  in  oysters  and  reduced 
reproductive  capabilities.  However,  grave  problems  occur  when  salini¬ 
ties  exceed  15  ppt.  Above  this  level,  oysters  are  subject  to  consider¬ 
able  predation,  parasitism,  and  disease.  The  most  important  enemies  of 
oysters  in  higher  salinities  include  a  carnivorous  conch,  the  southern 
oyster  drill  (Thais  haemostoma),  and  the  fungus  Labyrlnthomyxa  marina. 
The  black  drum,  Pogonia  cromls,  is  also  a  serious  oyster  predator  at 
certain  times.  Other  notable  enemies  Include  boring  sponges,  polychaete 
worms,  boring  clams,  and  stone  crabs.  Butler  (1953)  reported  that  the 
southern  oyster  drill  was  probably  the  most  destructive  single  agent 
affecting  the  Louisiana  oyster  industry  and  the  other  gulf  states.  It 
is  generally  assumed  and  reported  (Chapman,  1959)  that  average  salin¬ 
ities  in  excess  of  15  ppt  favor  oyster  drill  populations.  Perret  et  al. 
(1971)  reported  that  the  majority  of  drills  were  caught  at  salinities 
above  15  ppt.  Burkenroad  (1931)  reported  that  salinity  seems  to  be  the 
most  important  limiting  factor  for  the  southern  oyster  drill.  Butler 
(1953)  stated,  "The  only  real  barrier  to  snail  (southern  oyster  drill) 
migration  is  a  chemical  one  -  lack  of  sufficient  salt  in  the  water. 

They  are  normally  absent  from  those  areas  having  a  sustained  salinity 
level  of  less  than  15  ppt."  The  southern  oyster  drill  has  plagued  the 
Louisiana  oyster  industry  for  years.  St.  Amant  (1938)  stated  that 
oyster  drills  caused  estimated  losses  in  oyster  production  as  high  as  50 
percent  statewide.  May  and  Bland  (1969)  observed  that  during  a  9-month 
period,  over  85  percent  of  the  oysters  in  a  high  salinity  area  were 
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killed  by  drills.  Dugas  (1977)  reported  that  oysters  remaining  in  a 
high  salinity  areas  throughout  the  summer  generally  encounter  high 
mortalities  from  oyster  drill  predation.  Considering  this  information, 
the  Importance  of  maintaining  salinities  less  than  15  ppt  over  oyster- 
producing  areas  becomes  obvious. 

HEEDS  AND  OPPORTUNITIES 

A. 3. 31.  The  problems  of  habitat  deterioration  are  of  paramount  concern 
to  Louisiana  and  its  economy.  Marsh  loss  and  conversion  of  habitats  to 
more  saline  types  has  decreased  the  quality  and  quantity  of  fish  and 
wildlife  resources.  Until  some  corrective  measures  are  taken,  this 
trend  is  expected  to  continue  in  the  future.  The  most  promising  measure 
that  could  be  used  to  address  these  problems  appears  to  be  large-scale 
relntroduct ion  of  Mississippi  River  water  into  estuarine  areas.  Intro¬ 
ducing  river  water  would  supply  some  of  the  nutrients,  sediments,  and 
fresh  water  that  were  historically  provided  to  these  estuarine  systems 
by  natural  overbank  flooding  and  distributary  flow. 

A. 5. 32.  Nutrient-rich  Mississippi  River  water  could  increase  produc¬ 
tivity  of  marsh  vegetation,  which  would  help  reduce  the  rate  of  marsh 
deterioration.  The  fact  that  Mississippi  River  water  has  far  greater 
nutrient  content  than  adjacent  estuaries  has  been  well  documented  (Ho 
and  Barrett,  1975).  Artiflcal  enrichment  of  emergent  marsh  with 
nutrient-rich  wastewater  from  a  menhaden  processing  plant  in  coastal 
Louisiana  Increased  growth  of  bulltongue,  softstem  bulrush,  and 
saltmeadow  cordgrass  by  30  to  51  percent  (Payonk,  1975).  Fine-grained 
sediments  in  the  river  water  would  also  be  transported  to  marsh  areas. 
Delaune  et  al.  (1978)  reported  that  the  entrapment  and  stabilization  of 
suspended  inorganic  sediment  by  marsh  vegetation  is  an  important  process 
that  helps  offset  effects  of  subsidence.  Delaune  also  noted  that 
incoming  sediment  supplies  nutrients  for  plants  that  subsequently 
enhance  further  entrapment  and  stabilization  of  sediments.  Increased 


plant  productivity  associated  with  increased  nutrients  also  contributes 
to  a  stronger  peat  base.  Thus,  maintenance  of  a  healthy  marsh  is  accom¬ 
plished  by  the  aggradatlonal  processes  of  plant  growth,  accumulation  of 
detritus,  and  deposition  of  Inorganic  sediments.  Baumann  and  Adams 
(1981)  reported  a  reduced  rate  of  marsh  loss  in  those  areas  under  the 
influence  of  Atchafalaya  River  inflows  as  compared  to  areas  receiving 
little  or  no  freshwater  Influence.  In  addition  to  the  Impacts  of 
Increased  nutrients  and  sediments  on  marsh  productivity,  reducing  salin¬ 
ity  would  retard  the  rate  of  saltwater  Intrusion  into  fresh  marsh  areas 
and  reduce  the  loss  of  these  wetlands. 

A. 5. 33.  Reducing  salinities  would  help  to  restore  low-salinity  areas 
where  these  zones  have  been  eliminated  or  greatly  reduced  by  saltwater 
intrusion.  Restoring  these  areas  would  benefit  species  requiring  such 
areas  as  nursery  habitat.  Samples  taken  throughout  the  Louisiana 
coastal  zones  have  shown  the  greatest  catch  of  juvenile  white  shrimp, 
blue  crabs,  menhaden,  and  other  f infishes  in  lower  salinity  waters. 
Reducing  salinities  would  prove  Invaluable  in  Improving  and  restoring 
oyster-producing  areas,  especially  areas  where  encroaching  salinities 
have  allowed  the  southern  oyster  drill  and  other  predators  and  disease 
organisms  to  move  in  over  the  oyster  reefs.  As  previously  discussed, 
the  southern  oyster  drill  cannot  survive  prolonged  exposure  to  salin¬ 
ities  less  than  15  ppt  and  reducing  salinities  is  an  important  control 
measure.  Control  of  the  oyster  drill  is  the  primary  reason  the  State  of 
Louisiana  constructed  diversion  structures  at  White's  Ditch  and  Bayou 
Lamoque  in  Plaquemines  Parish.  Controlling  the  oyster  drill  was  an 
important  justification  for  four  unconstructed  Federally-authorized 
diversion  structures  in  Plaquemines  Parish. 

A.5.3A.  Recent  studies  have  documented  the  value  of  Increased  fresh¬ 
water  diversions  to  oyster  production  in  southeastern  Louisiana. 
According  to  Pollard  (1973),  the  commercial  harvest  of  oysters  from 
public  grounds  within  Breton  Sound  in  1970  was  580,000  pounds.  However, 
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ugas  (1977)  reported  coaoercial  (sack)  production  froa  the  same  area  as 
elng  1,508,277  pounds  for  the  1974-75  season  and  4,158,275  pounds  for 
ha  1975-76  season*  This  high  rate  of  production,  according  to  Dugas, 
as  considerad  to  be  a  direct  result  of  increased  freshwater  runoff 
eceived  during  1973,  1974,  and  1975.  The  increased  runoff  entered  the 
rea  through  the  freshwater  diversion  structure  at  Bayou  Lamoque  and 
hrough  breaks  in  a  deteriorated  levee  along  the  east  bank  of  the 
Isslssippi  River  betwen  the  diversion  structure  and  Baptiste  Collette 
ayou.  The  difference  between  the  1970  harvest  and  the  1974-1975  and 
975-1976  harvest  is  approximately  2,253,276  pounds. 

.5.35.  Diversion  of  nutrient-rich  Mississippi  River  water  would  serve 
o  increase  the  growth  of  marsh  vegetation  and  help  slow  the  rate  of 
and  loss.  Increased  plant  growth  should  also  result  in  greater  produc- 
ion  of  organic  detritus  responsible  for  a  high  rate  of  fisheries  pro- 
uccivity.  The  Increased  nutrient  inflow  should  also  increase  the 
reduction  of  phytoplankton  and  sooplankton  and  lead  to  greater  harvest 
f  sport  and  commercial  fishes  and  shellfishes  directly  or  indirectly 
ependent  on  these  microscopic  organisms. 

.5.36.  Although  some  oyster  mortalities  have  occurred  during  previous 
penings  of  the  Bonnet  Carre  Spillway,  the  overall  effects  of  such 
ctlon  on  fisheries  have  been  generally  beneficial.  The  beneficial 
ffects  have  been  observed  for  several  years  following  each  opening, 
loses  (1938),  reporting  on  the  effects  of  the  1937  opening  of  the 
onnat  Carre  Spillway,  noted  that  the  opening  had  significant  beneficial 
ffects  on  oysters,  saltwater  finfishes,  river  shrimp,  crawfish,  and 
snaeid  shrimp  in  Lake  Pontchartraln,  Lake  Borgne,  and  Mississippi 
ound. 

.5.37.  A  late  opening  (April  24  to  May  17)  of  the  spillway  in  1945 
sused  extensive  oyster  mortalities  in  Mississippi  Sound,  but  benefited 
peters  farther  removed  from  the  primary  impact  area,  according  to 
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Gunter  (1950).  Gunter  also  reported  on  the  1950  opening  of  the  spillway 
stating,  "Since  oyster  mortality  was  slight  and  nutrients  were  brought 
Into  the  area  by  the  river  water  and  certain  predators  and  Injurious 
organisms  were  exterminated  In  the  area.  It  Is  clear  that  the  1950 
opening  .  .  .  was  beneficial  to  the  oyster  beds  In  Mississippi  Sound  and 
the  Louisiana  marsh." 

A. 5. 38.  Freshwater  introduction  is  expected  to  have  beneficial  effects 
on  menhaden  production.  Menhaden  are  an  important  Industrial  fish 
because  of  their  high  oil  content.  The  fish  meal  that  remains  after  the 
oil  Is  extracted  is  a  valuable  livestock  feed  supplement.  The  Gulf  of 
Mexico  and  associated  marshes  and  estuaries  are  the  most  Important 
menhaden-producing  areas  In  the  world.  Over  one-half  of  the  menhaden 
landings  In  the  United  States  come  from  the  gulf.  During  flood  years 
when  large  volumes  of  nutrient-rich  fresh  water  from  the  Mississippi 
River  enters  the  gulf  and  associated  estuaries,  the  fertility  of  these 
water  bodies  is  Increased.  Menhaden  feed  on  plankton  and  other 
nutrients,  and  plankton  abundance  depends  on  water  fertility.  Following 
the  release  of  large  volumes  of  fresh  water  through  the  Bonnet  Carre' 
Spillway  in  1973,  the  menhaden  catch  in  the  Mississippi  Sound  area  was 
higher  than  in  previous  years,  but  more  Important,  the  oil  yield  was  up 
5A  percent  over  the  average  for  the  previous  15  years  (Wallace,  1978). 
Water  fertility  resulting  In  Increased  plankton  production  is  recognized 
as  Important  to  a  healthy  menhaden  population. 

A. 5. 39.  This  discussion  does  not  describe  the  entire  range  of  benefits 
attributable  to  freshwater  diversion.  There  are  a  variety  of  unquanti- 
flable  benefits  that  warrant  consideration  when  analyzing  the  merits  of 
freshwater  diversion.  Gossellnk  et  al.  (1979)  reported  that  an  acre  of 
gulf  coast  marsh  has  an  annual  value  of  $4,000  for  waste  processing  and 
life  support  benefits.  Another  unquantlfled  benefit  Is  related  to  the 
fact  that  reduction  In  marsh  loss  and  Increased  productivity  of  the 
vegetation  In  Louisiana's  marshes  could  also  result  In  benefits  to  the 
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iheries  in  Mississippi  Sound.  It  Is  widely  believed  that  many  of  the 
cles  harvested  from  the  Mississippi  Sound  use  the  Louisiana  wetlands 
nursery  areas. 

i.40.  Another  unquantlfled  aspect  of  freshwater  diversion  Is  pro¬ 
ving  and  rejuvenating  existing  cypre:;s-tupelo  swamps  In  the  upper 
ilns.  Introducing  supplemental  fresh  water  Into  these  areas  would 
sh  anoxic  waters  and  arrest  or  retard  saltwater  Intrusion  responsible 
•  mortality  of  cypress  and  tupelogum  trees.  In  the  Jean  Lafitte 
lonal  Park,  recently  established  near  Lafitte,  Louisiana,  several 
usand  acres  of  cypress-tupelo  swamp  and  fresh-to-intermediate  marsh 
subject  to  saltwater  intrusion.  Introducing  freshwater  in  the  upper 
of  the  Baratarla  Basin  would  help  arrest  the  saltwater  intrusion 
blem  and  preserve  the  esthetic  beauty  and  biological  productivity  of 
national  park. 

.41.  A  monetary  benefit  that  could  be  associated  with  freshwater 
ersion  Is  preservation  of  the  wetland  habitat  that  so  many  species  of 
game,  noncommercial  fish,  and  wildlife  depend  on  in  coastal 
Islana.  These  benefits  were  not  quantified  In  this  report.  The 
lands  are  of  great  importance  to  the  well-being  of  such  migratory 
ds  as  shoreblrds,  gulls,  terns,  raptors,  and  songbirds  and  provide 
ortant  habitat  to  other  nongame  wildlife  such  as  reptiles,  amphlbi- 
,  and  small  mammals.  Freshwater  introduction  would  help  sustain  the 
erslty  and  quality  of  those  habitats  important  In  maintaining  the 
ulations  of  living  resources. 

.42.  As  the  previous  discussion  Indicates,  annual  Introduction  of 
trolled  amounts  of  freshwater  at  an  appropriate  time  of  the  year  Is 
essary  to  restore.  Improve,  and  manage  the  fish  and  wildlife 
ources  In  areas.  An  Interagency  ad  hoc  group  has  identified  the 
Bonal  salinity  gradients  believed  necessary  to  maximize  resource 
ductlvlty  and  the  supplemental  freshwater  required  to  maintain  these 
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gradients  (U.  S.  Army  Corps  of  Engineers,  1970).  After  detailed  study, 
the  ad  hoc  group  reached  general  agreement  on  salinity  conditions  and 
water  levels  necessary  to  maintain  and  enhance  the  estuarine  water 
bodies  and  the  marshes.  These  two  habitats  have  different  requirements. 

A. 5. 43.  The  first  requirement  is  to  maintain  a  certain  salinity 
gradient  in  the  estuarine  water  bodies  during  specific  months  of  the 
year.  The  desirable  condition  is  defined  by  the  position  of  the  15  ppt 
mean  salinity  isohallne  constructed  across  the  coastal  zone  (plate 
A-9).  During  spring,  summer,  and  fall,  an  average  salinity  of  15  ppt 
should  be  maintained  at  the  line  shown.  Short  duration  fluctuations  due 
to  wind  and  tide  are  tolerable.  This  regimen  is  required  to  maximize 
productivity  in  the  commercial  and  sport  fishery  resources.  The  aquatic 
habitat  regimen  will  need  the  largest  quantity  of  supplemental  water. 

The  location  of  the  recommended  isohaline  represents  desirable  condi¬ 
tions  and  is  not  based  on  historically  documented  salinity  conditions. 
The  ad  hoc  group  noted  that  this  location  would  increase  the  nursery 
areas  used  by  marine  fisheries  and  restore  oyster  reefs  no  longer  suit¬ 
able  for  oysters  to  their  former  high  productivity. 

A. 5. 44.  The  second  requirement  pertains  primarily  to  marsh  salini¬ 
ties.  The  line  demarking  the  brackish-saline  marsh  contact  has  been 
designated  as  a  critical  line  for  defining  salinity  requirements  of  the 
marsh  communities.  The  f resh-to-bracklsh  marshes  are  the  preferred  hab¬ 
itat  of  the  important  commercial  and  sport  wildlife  species.  Wildlife 
productivity  is  directly  correlated  with  plant  growth  and  composition 
(Palmisano,  1973).  The  vitality  of  the  plant  communities  depends  on 
freshwater  and  nutrient  inputs.  Reducing  overflow  and  nutrients  has 
reduced  the  area  of  preferred  wildlife  habitat.  Comparing  marsh  vegeta¬ 
tion  in  the  period  1941-1945  and  1968  indicates  that  the  brackish-saline 
marsh  interface  has  shifted  significantly  in  a  number  of  areas  during 
the  25-year  period.  Most  shifts  indicate  saltwater  encroachment  and 
have  been  deemed  detrimental.  A  seaward  shift  of  the  interface  is 
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considered  favorable.  It  would  be  desirable  to  re-establish  the  1941- 
1945  position  of  the  line  In  those  Instances  wheie  saltwater 
encroachment  has  occurred.  In  order  to  achieve  these  results.  It  has 
been  recommended  that  the  seawardmost  position  of  the  sallne-bracklsh 
marsh  contact  (a  combined  line  constructed  from  1945  to  1968  marsh- 
vegetation  maps  as  shown  on  plate  A-9)  be  used  to  define  desirable 
salinity  conditions  from  the  standpoint  of  marsh  ecology.  To  achieve 
the  conditions,  the  salinities  must  not  exceed  15  ppt  salinity  at  this 
line  more  than  5  percent  of  the  time.  If  the  condition  established  for 
the  estuarine  water  bodies  Is  met,  the  condition  recommended  for  the 
bracklsh-sallne  marsh  contact  will  also  be  met  In  spring,  summer,  and 
fall.  This  requirement  establishes  the  Index  for  water  needs  during  the 
fall  and  winter.  The  recommended  Isohallnes  are  shown  In  plate  A-9. 

A. 5. 45.  The  recommended  Isohallnes  were  used  to  develop  estimates  of 
supplemental  water  requirements.  The  isohallnes  were  compared  with  the 
salinity  data  at  key  measuring  stations  and  the  water  yield  in  the  area 
(Gagliano  et  al . ,  1973).  A  water  yield  less  than  required  to  maintain 
the  desired  salinity  gradient  Indicates  that  a  deficit  exists.  Analysis 
of  the  deficits  yielded  estimates  of  the  supplemental  water  required. 

The  supplemental  freshwater  requirements  determined  In  the  early  study 
were  reevaluated  and  are  presented  In  Section  l  of  the  Appendix  C, 
Engineering  Investigations. 

A. 5.46.  In  summary,  opportunities  exist  to  improve  the  fish  and  wi’d- 
llfe  resource  by  improving  management  practices,  establishing  sanctu¬ 
aries,  filling  open  water  areas  with  dredged  material  to  create  new 
marsh,  regulating  the  alteration  of  wetlands,  placing  barriers  to  reduce 
saltwater  Intrusion,  and  introducing  freshwater. 
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RECREATIOKAL  RESOURCES 


A. 5. 47.  The  opportunities  for  sport  fishing  and  hunting  In  the  area  are 
related  to  the  availability  of  the  fish  and  wildlife  resources  and 
access  to  these  resources.  The  quality  and  quantity  of  the  sport  fish 
and  wildlife  resources  depends  on  the  changes  In  habitat  conditions. 
Deterioration  In  habitat  conditions  reduces  productivity  of  Important 
game  species,  thereby  reducing  the  sportsman's  success.  Projected 
adverse  habitat  changes  could  reduce  potential  opportunities  for  fresh¬ 
water  flnflshlng  by  78  percent,  crawfishing  by  65  percent,  saltwater 
flnflshlng  and  shellfishing  by  43  percent,  and  sport  hunting  by  45 
percent  by  the  year  2035.  Table  A-5-5  depicts  the  projected  changes  In 
Important  fish  and  wildlife  habitats.  The  potential  opportunities  for 
sport  fishing  and  hunting  are  further  constrained  by  the  lack  of 
access.  The  need  for  boat  launching  ramps  Is  expected  to  Increase  from 
1,050  lanes  In  1985  to  1,587  lines  by  2035.  Thus,  there  Is  a  need  for 
Improving  opportunities  for  recreation.  Opportunities  exist  for 
Improving  the  resource  base  by  Improving  fish  and  wildlife  management 
practices,  establishing  sanctuaries,  regulating  the  alteration  of  wet¬ 
lands,  controlling  saltwater  Intrusion,  and  Introducing  freshwater  to 
Improve  habitat  conditions. 

CULTURAL  RESOURCES 

A. 5. 48.  The  cultural  resources  are  located  along  abandoned  natural 
levees  of  the  Mississippi  River  and  numerous  bayous  In  the  area.  Many 
of  the  archeological  sites  are  being  adversely  affected  by  subsidence 
and  erosion.  Opportunities  exist  to  reduce  these  adverse  affects  by 
Introducing  freshwater  to  the  marshes  and  regulating  land  use 
convers Ion. 
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A-5-5 


PROJECTED  PERCENT  CHANGE  IN  IMPORTANT 
FISH  AND  WILDLIFE  HABITAT 


Activity 

19  78 

1985 

1995 

2005 

2015 

2025 

2035 

Freshwater 

Flnflshlng  — 

100 

83 

64 

49 

38 

29 

22 

Crawfishing  — ^ 

100 

87 

72 

60 

49 

42 

35 

Saltwater  Flnflshlng 
and  Shellfishing  — 

100 

93 

84 

76 

70 

63 

57 

Sport  Hunting  — 

100 

89 

84 

75 

68 

61 

55 

SOURCE:  Modified  after  US  Fish  and  Wildlife  Service  (1980). 

—  The  decline  In  the  sport  harvest  parallels  the  projected  losses  In 
Important  habitat  types. 

Includes  fresh  and  Intermediate  marsh  types. 

^  Includes  wooded  swamp  and  fresh  and  Intermediate  marsh  types. 

—  Includes  bottomland  hardwood,  wooded  swamp,  and  fresh.  Intermediate, 
and  brackish  marsh  types. 
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Section  6.  PLANNING  CONSTRAINTS 


PROBLEM  ANALYSIS 

A. 6.1.  In  the  estuarine-marsh  complex,  there  Is  a  synergistic  relation¬ 
ship  between  freshwater,  sediment,  nutrients,  levels  of  salinity,  and 
resource  productivity.  To  analyze  the  advisability  of  preventing  salt¬ 
water  Intrusion  Into  the  area  requires  that  these  environmental 
parameters  be  addressed  as  a  whole,  not  individually.  However,  asso¬ 
ciating  reduction  and  changes  In  the  salinity  gradients  with  Increase  in 
primary  productivity  of  habitat  types  and  fish  and  wildlife  populations 
Is  a  complex  problem.  Actual  experience  with  diversions  for  the  purpose 
of  conserving  and  enhancing  fish  and  wildlife  resources  is  limited  in 
scope  and  duration.  The  current  knowledge  of  relationships  between 
changes  In  physical  and  chemical  parameters  and  biological  communities 
Is  derived  In  part  from  small  scale  fish  and  wildlife  diversions  and 
diversions  for  flood  control,  but  Is  based  largely  on  inductive 
reasoning  and  expert  Judgement.  There  Is  no  one  accepted  method  for 
relating  primary  productivity  to  the  harvest  of  fish  and  wildlife  and 
the  benefits  to  be  derived  from  reducing  salinities.  Studies  to  refine 
current  Information  would  require  several  years  of  basic  research, 
extensive  data  collection,  and  development  of  hydrologic  and  water 
quality  models.  The  effort  could  take  four  years  or  more  to 
accomplish.  In  view  of  these  constraints,  the  most  reasonable  approach 
was  to  limit  the  study  effort  to  review  and  evaluation  of  existing 
Information  and  available  data. 

SCALE  OF  DEVELOPMENT 

A. 6. 2.  The  magnitude  and  the  duration  of  the  supplemental  water 
required  to  establish  the  desired  salinity  gradients  were  determined  by 
extensive  hydrologic  and  hydraulic  analyses  as  discussed  In  Section  I, 
Appendix  C,  Engineering  Investigations.  The  scale  of  development  being 
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considered  Is  to  divert  supplemental  water  January  through  April  to 
maintain  the  average  position  of  the  mean  IS  ppt  Isohallne  for  fisheries 
shown  in  plate  A-9  from  April  through  September  in  the  10-percent 
drought  years  when  salinity  will  be  high.  During  droughts  that  occur 
more  frequently  than  the  10-percent  drought,  smaller  quantities  of  water 
sufficient  to  offset  the  drought  could  be  discharged. 

A. 6. 3.  Water  temperature  is  also  a  constraint.  The  Mississippi  River, 
the  source  of  supplemental  water,  is  generally  cooler  than  the  receiving 
mters  during  January  through  July.  Juvenile  fish  are  sensitive  to 
water  temperatures  that  affect  migration  and  grotrth  rates.  Since  large 
numbers  of  juveniles  arrive  in  the  estuaries  during  April,  a  major 
constraint  is  to  avoid  thermal  shock  to  immigrating  juveniles  by 
stopping  or  severely  limiting  the  quantity  of  diverted  water  after 


Section  7.  PLANNING  OBJECTIVES 


A>7.1.  Planning  objectives  that  will  enhance  the  national  economic 
development  (NED)  and  environmental  quality  objectives  are  determined  by 
the  specific  national,  state,  and  local  water  and  related  land  resource 
management  needs  In  the  study  area.  NED  Is  achieved  by  the  management, 
conservation,  preservation,  creation,  restoration,  or  improvement  of  the 
quality  of  certain  natural  and  cultural  resources  and  ecological 
systems. 

A. 7. 2.  The  following  objectives  have  been  developed  based  on  identified 
problems,  needs,  and  opportunities  and  the  concerns  of  the  public  and 
Federal,  state,  and  local  interests. 

o  Restore  and  maintain  favorable  salinity  regimes  In  wetlands  and 
estuaries  to  increase  fish  and  wildlife  productivity, 

o  Increase  commercial  fisheries  production  to  meet  the  demands  for 
fish  products,  and  stabilize  the  wide  fluctuations  in  the  fisheries 
industry. 

o  Increase  commercial  wildlife  production  to  meet  the  demands  for 
pelts  and  hides,  and  stabilize  the  wide  fluctuations  in  the 
wildlife  industry. 

o  Improve  sport  fishing  opportunities  to  satisfy  a  portion  of  the 
sport  fishing  demands  and  to  increase  the  quality  of  the  fishing 
experience  by  not  lowering  the  "expected  catch." 

o  Improve  sport  hunting  opportunities  to  satisfy  a  portion  of  the 
sport  hunting  needs. 
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o  Enhance  growth  of  marsh  and  aquatic  vegetation  to  reduce  land 
loss  and  Increase  the  nutrient  supply  for  fish  and  wildlife 
productivity. 


o  Preserve,  restore,  and  create  natural  habitats  to  offset 
potential  declines  in  fish  and  wildlife  populations  and  reduce 
erosion,  subsidence,  and  avenues  for  saltwater  Intrusion. 
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Appendix  B 

FORMULATION  ASSESSMENT,  AND 

EVALUATION  OF  DETAILED  PLANS 


B.O.i.  In  this  appendix,  the  process  of  formulating  alternative  plans 
and  the  rationale  for  selecting  a  tentatively  selected  plan  is 
described.  In  Section  1,  management  measures  are  evaluated  and  the  most 
feasible  measures  are  incorporated  into  an  array  of  specific  plans.  The 
plans  are  assessed  and  evaluated  in  terms  of  engineering  feasibility  and 
adverse  and  beneficial  effects  in  Section  2.  The  plans  are  compared  and 
the  rationale  for  the  tentatively  selected  plan  is  presented  in 
Section  3 . 
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Section  1.  FORMULATION  OF  ALTERNATIVE  PLANS 


MANAGEMENT  MEASURES 

In  the  preliminary  stage  of  plan  formulation,  a  broad  range  of 
measures  was  identified  that  could  address  one  or  more  of  the  planning 
objectives  presented  in  Appendix  A.  The  measures  were:  divert 
freshwater,  construct  saltwater  barriers,  fill  open  water  areas, 
regulate  alteration  of  wetlands,  establish  sanctuaries,  and  manage  fish 
and  wildlife.  Table  B-1-1  shows  the  planning  objectives  that  each 
measure  would  meet. 

B.1.2.  Freshwater  diversion.  The  former  Mississippi  River  overflow 
regime  could  be  simulated  by  diverting  river  water  with  its  sediment  and 
nutrients  into  the  adjacent  marshes  and  estuaries.  The  diversion  could 
be  accomplished  by  placing  gravity  flow  control  structures  in  the 
Mississippi  River  levee  and  by  dredging  a  training  channel  to  the 
receiving  water  body.  Other  methods  would  be  the  use  of  siphons  or 
pumping  stations  that  would  lift  the  required  flow  over  the  Mississippi 
River  mainline  flood  control  levee.  The  structure  or  pumping  station 
would  be  operated  as  stages  in  the  river  and  tailwater  areas  permit 
according  to  the  need  for  supplemental  freshwater  to  enhance  habitat 
conditions  of  fish  and  wildlife  species  using  the  area. 

B.1.3.  Saltwater  barriers.  Saltwater  intrusion  could  be  retarded  by 
placing  navigable  barriers  in  major  canals.  The  barriers  would  remain 
open  to  permit  fish  migrations,  but  would  be  closed  during  periods  of 
low  freshwater  Inflows  and  high  tides  in  the  gulf.  Saltwater  inflows 
could  be  further  reduced  using  weirs  and  artificial  barrier  Islands.  A 
combination  of  artificial  barrier  Islands,  weirs,  and  saltwater  barriers 
would  reduce  the  amount  of  freshwater  required  to  alter  the  existing 
salinity  gradients  and  would  help  retain  freshwater  in  the  marshes.  The 
barriers  would  be  designed  to  pass  the  flood  of  record. 


TABLE  B-1-1 

MANAGEMENT  MEASURES  AND  PLANNING  OBJECTIVES 


Measure 

PRW 

EVG 

Planning 

FSG 

Objectives* 

ICF  ICW 

ISF 

ISW 

Freshwater 

Diversion 

MD+ 

Mj+ 

Mj  + 

Mj  + 

Mj+ 

Mj  + 

Mj+ 

Saltwater 

Barriers 

Mn+ 

Md+ 

Mn+ 

Md+ 

Mn+ 

Md+ 

Regulate  Alter¬ 
ation  of  Wet¬ 
lands 

ta+ 

0 

Mn+ 

Md+ 

Md+ 

141+ 

Md+ 

Fill  Open 

Water  Areas 

Mn+ 

Mn+ 

Mn+ 

Mn+ 

Mn+ 

Mn+ 

Establish 

Sanctuaries 

Mn+ 

0 

0 

Mn+ 

Mn+ 

Mn+ 

ifa+ 

Manage  Fish 
and  Wildlife 

0 

Mn+ 

0 

Mn+ 

Mn+ 

Mn+ 

Mn+ 

• 

*  Planning  Objectives:  PRW  -  Preserve  and 

Restore 

Wetlands 

;  EVG  - 

Enhance  Vegetative 

Growth ; 

FSG  - 

Favorable 

Salinity 

Gradients;  ICF 

- 

Increase  Commercial  Fisheries  Production;  ICW  -  Increase  Commercial 


Wildlife  Production;  ISF  =  Improve  Sport  Fishing  Opportunities;  ISW  >• 
Improve  Sport  Wildlife  Opportunities.  Type  of  Contribution;  Mj  = 
Major;  Md  =  Moderate;  Mn  *  Minor;  0  -  No  effect. 
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B.1.4.  Fill  open  water  areas.  Dredged  material  obtained  during 
maintenance  dredging  of  navigation  projects  In  the  area  could  be  used  to 
fill  subsiding  areas. 

B.1.5.  Regulate  alteration  of  wetlands.  Regulating  activities  that 
alter  the  wetlands  would  aid  in  preserving  and  maintaining  the  area  for 
fish  and  wildlife. 

B.I.6.  Establish  sanctuaries.  Critical  and  unique  fish  and  wildlife 
breeding,  nursery,  and  feeding  grounds  could  be  preserved  by 
establishing  sanctuaries. 

B.1.7.  Manage  fish  and  wildlife.  Fish  and  wildlife  productivity  could 
be  Improved  by  such  management  practices  as  regulating  harvests,  stock¬ 
ing  programs,  planting  cultch  material  for  oysters,  planting  vegetation, 
and  controlled  marsh  burning.  Harvest  regulations  could  Include 
controlling  seasons  to  protect  various  fish  and  wildlife  species  during 
critical  stages  in  their  life  cycles,  creel  and  bag  limits  to  prevent 
overharvest  of  fish  and  wildlife  species,  size  limits  to  prevent  taking 
certain  species  before  sexual  maturity,  restrictions  on  taking  females, 
and  restrictions  on  harvesting  gear  to  prevent  overharvest  of  certain 
fish  and  wildlife  species.  Stocking  programs  can  be  effectively  used  to 
Increase  populations  of  certain  fish  and  wildlife  species.  In  recent 
years,  red  drum  have  been  stocked  In  Texas  waters  and  It  appears  that 
stocking  efforts  have  been  beneficial.  Certain  species  of  game  birds 
can  also  be  stocked.  Planting  cultch  material  to  provide  a  firm 
substrate  for  attachment  of  oyster  larvae  (spat)  following  their  free- 
swlmmlng  stage  has  been  done  for  many  years  and  has  proved  very 
successful. 

B.I.8.  Constructing  artificial  reefs  or  structures  is  beneficial  for 
many  species  of  commercially  and  recreationally  Important  fish. 

Restoring  chenlers  would  provide  habitat  for  many  wildlife  species. 


This  habitat  type  Is  very  valuable  and  Is  rapidly  disappearing  as  a 
result  of  residential  construction  and  industrial  uses  of  the  area. 

B.1.9.  Planting  and  propagating  certain  species  of  vegetation  provides 
food  and  habitat  for  fish  and  wildlife  species  and  serves  to  reduce  land 
loss.  Controlled  burning  of  marshes  during  mid-  to  late  winter  serves 
to  remove  dead  residual  marsh  vegetation  and  release  nutrients  that 
stimulate  vegetative  growth  the  following  spring  and  summer.  Increased 
production  of  vegetation  provides  food  and  cover  for  waterfowl  and 
furbearers  and  provides  a  source  of  detritus  Important  to  fishery 
resources. 

PLAN  FORinJLATION  RATIONALE 

B.i.lO.  The  management  measures  include  suggestions  made  by  partici¬ 
pants  at  public  meetings  and  coordination  meetings  with  representatives 
of  interested  Federal,  state,  and  local  agencies.  With  the  numerous 
specific  possibilities  for  accomplishing  each  measure  and  the 
combinations  between  measures,  the  potential  alternative  plans  are 
innumerable.  Therefore,  an  Intervening  step  was  taken  before 
identifying  alternative  plans.  The  step  consisted  of  analyzing  and 
screening  eacli  measure  and  developing  specific  possibilities  for  the 
measures  to  be  included  in  the  plans. 

0.1. 11.  Available  information,  generalized  analyses  developed  from 
available  information,  and  the  judgement  of  individuals  where  informa¬ 
tion  was  incomplete  or  too  costly  and  time-consuming  to  develop  were 
used  to  analyze  and  screen  measures.  Benefit-cost  ratios  were  not 
used,  toiuparisons  used  Included  least  costly,  most  feasible  from  an 
engineering  viewpoint,  fewest  adverse  construction  Impacts,  most 
beneficial  Impacts,  and  more  complete  meeting  of  objectives.  The 
specific  possibilities  identified  for  retained  measures  were  used  to 
formulate  specific  alternative  plans. 


B.1.12.  The  plans  were  evaluated  and  compared  and  the  plan  that 
maximized  contributions  to  national  economic  development  was  Identified 
and  presented  to  the  public  as  the  tentatively  selected  plan.  The  plan 
was  discussed  at  a  public  meeting  held  in  New  Orleans  on  June  1,  1982. 

In  general,  public  officials  and  residents  Indicated  support  for  the 
concept  of  freshwater  diversion,  but  opposed  the  Barataria  element  of 
the  plan.  In  subsequent  coordination  meetings  with  representatives  of 
state  and  local  agencies,  an  alternative  plan  responsive  to  local 
concerns  was  Identified. 

ANALYSIS  AND  SCREENING  OF  MEASURES 

FKESHUAIER  DIVERSION 

B.1.13.  As  previously  stated,  diversion  can  be  accomplished  by  gravity 
flow  control  structures,  siphons,  or  pumping.  Considering  the  large 
quantity  of  flow  needed,  6,600  cubic  feet  per  second  (cfs)  In  Breton 
Sound  and  10,650  cfs  In  the  Barataria  Basin,  siphons  would  be 
Impractical  because  of  size  and  head  loss.  Based  on  past  experience 
with  pumping  versus  gravity  flow  structures,  the  cost  of  construction, 
operation,  and  maintenance  of  pumping  stations  make  such  measures  the 
least  economical.  For  this  reason,  pumps  were  eliminated  from  further 
consideration. 

B.1.14.  Initially,  20  sites  were  Identified  for  possible  diversions. 
During  a  reiteration  of  plan  formulation,  the  number  of  potential  sites 
w^s  expanded  to  Include  a  site  at  Davis  Pond.  The  Davis  Pond  site  was 
added  when  substantial  opposition  to  some  of  the  Initial  20  sites 
arose.  As  a  result  of  coordination  with  the  State  of  Louisiana  Gover¬ 
nor's  Coastal  Protection  Task  Force,  the  Davis  Pond  site  was  selected. 

A  site  at  this  location  had  been  considered  In  early  studies,  but  It  did 
not  meet  the  planning  criteria  as  well  as  other  sites.  The  potential 
sites  are  shown  In  table  B-1-2.  The  sites  are  at  locations  where 


TABLE  B-1-2 


POTENTIAL  FRESHWATER  DIVERSION  SITES 


Basin 


Site  Name 


Receiving  Water  Body 


Breton  Sound  Caernarvon  Canal 

Near  Caernarvon 
Bohemia 


Lake  Lery 
Big  Mar 
American  Bay 


Barataria  Bayou  Becnel 

Johnson 

Bayou  Lasseigne 
Bayou  Fortier 
Davis  Pond 
Lenoux  Canal 
Sellers  Canal 
Saul's  Canal 
Willswood  Canal 
Waggaman  Canal 
Avondale  Canal 
Bayou  Segnette 
Harvey  Lock 
Algiers  Lock 
Hero  Canal 
Oakville 
Myrtle  Grove 
Home pi ace 


Lac  Des  Allemands 
Lac  Des  Allemands 
Lac  Des  Allemands 
Lac  Des  Allemands 
Lake  Cataouatche 
Lake  Cataouatche 
Lake  Cataouatche 
Lake  Cataouatche 
Lake  Cataouatche 
Lake  Cataouatche 
I.ake  Cataouatche 
Lake  Cataouatche 
Bayou  Barataria 
Bayou  Barataria 
Bayou  Barataria 
Bayou  Barataria 
W1 Ikinson  Canal 
Adams  Bay 


connections  to  the  river  currently  exist  or  previously  existed,  or  where 
development  between  the  river  and  the  receiving  water  body  is  sparse. 

B.1.15.  The  four  sites  identified  in  the  authorized  Mississippi  Delta 
Region  project  of  the  Flood  Control,  Mississippi  River  and  Tributaries 
project  are  included  as  potential  sites.  The  Mississippi  Delta  Region 
project  consists  of  four  salinity  control  structures  with  appurtenant 
channels,  two  on  each  bank  of  the  Mississippi  River.  On  the  east  bank, 
structures  would  be  located  at  Bohemia  and  Caernarvon.  The  Caernarvon 
structure  was  originally  to  be  located  at  Scarsdale,  but  was  moved  to 
Caernarvon  at  the  joint  request  of  the  St.  Bernard  Parish  Police  Jury 
and  the  Plaquemines  Parish  Commission  Council.  Structures  on  the  west 
bank  would  be  located  in  the  vicinity  of  Myrtle  Grove  and  llomeplace. 

The  authorized  project  sites  were  reanalyzed  instead  of  being  considered 
in  place  because  substantial  time  has  elapsed  since  authorization.  The 
present  study  of  other  diversion  sites  was  an  opportunity  to  either 
Verify  the  authorized  plan  or  develop  a  comprehensive  plan  that  could  be 
more  readily  implemented. 

B.1.16.  The  potential  sites  were  screened  to  determine  the  most 
feasible  site  from  an  engineering,  economic,  and  environmental 
viewpoint.  Order-of-magnitude  type  engineering,  environmental, 
economic,  and  social  assessments  were  made  at  most  of  the  potential 
sites.  The  engineering  assessment  consisted  of  a  preliminary  hydraulic 
design,  structure  and  channel  design,  hydraulic  efficiency,  and 
foundation  considerations  such  as  erosion,  settling,  seepage,  and 
structure  and  channel  costs.  The  environmental,  economic,  and  social 
assessments  used  available  reports,  file  data,  maps,  infrared 
photography,  and  ground  reconnaissance  to  appraise  serious  Impacts  on 
important  habitat  types,  water  quality,  cultural  resources,  businesses, 
residences,  and  existing  facilities. 
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B.1.17.  The  Bohemia  site  originally  included  in  the  authorized 
Mississippi  Delta  Region  project  was  eliminated  because  local  interests 
constructed  two  diversion  control  structures  at  Bayou  Laraoque,  3  1/2 
miles  downstream  from  the  Bohemia  site,  after  authorization.  Thus,  the 
need  for  the  site  at  Bohemia  was  eliminated.  The  Homeplace  site 
originally  included  in  the  authorized  project  was  also  eliminated.  This 
site  would  be  least  effective  in  producing  benefits  because  of  its 
location  at  the  lower  end  of  the  Barataria  Basin.  Table  B-1-3  presents 
a  summary  of  the  pertinent  engineering  characteristics  of  the  19 
remaining  potential  freshwater  diversion  sites.  Plate  B-1  shows  site 
locations.  Table  B-1-4  is  a  summary  of  the  potential  construction 
impacts  associated  with  the  freshwater  diversion  sites. 

B.1.18.  The  Breton  Sound  sites,  Caernarvon  Canal  and  Big  Mar,  were 
assessed  and  the  impacts  compared.  Based  on  the  assessment.  Big  Mar, 
with  a  shorter  conveyance  channel,  would  have  fewer  adverse  impacts  and 
would  be  less  costly  than  Caernarvon  Canal.  Construction  at  Big  Mar 
would  have  less  effect  on  development  and  habitat.  The  adverse  effect 
on  water  quality  would  be  less  severe  because  the  diverted  flow  would  be 
dispersed  through  more  numerous  interconnecting  waterways  in  the  marsh, 
allowing  the  freshwater  to  be  detained  longer.  The  longer  detention 
period  would  provide  time  for  pollutants  to  settle  and  the  cooler  river 
water  to  warm  before  entering  the  warmer  brackish  water  bodies.  Local 
officials  have  expressed  support  for  the  Big  Mar  site.  Since  these 
sites  are  within  1/2-mlle  of  each  other  and  are  only  variations  of  a 
single  plan,  the  Big  Mar  site  was  selected  for  detailed  analysis. 

B.1.19.  In  Barataria  Basin,  the  17  possible  diversion  sites  can  be 
categorized  in  three  groups  with  generally  similar  characteristics  and 
conditions.  The  three  groups  are  sites  with  Lac  Des  Allemands  as  the 
receiving  water  body,  sites  with  Lake  Cataouatche  as  the  receiving  water 
body,  and  sites  with  Bayou  Barataria  and  Barataria  Bay  as  the  receiving 
water  body. 
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TABLE  B-I-3 


SUMMARY  OK  PERTINENT  KNUlNKtKINC  CHARACTERISTICS  OK  POSSIBLE  DIVERSION  SITES 


Pose  1 ble  Site/ 
Receiving?  Water 
Body 


Hydraulic  Channel 
Head  w  Length 
(Feet)  ~  (Feet) 


Structure  Design 

M  j  tj  and  Foundation 

Hydraulic  Slope 

(Feet/Foot)  Factors 


'iralnage 

System  Relocation 

Alteration  Design 


BRETON  BASIN 
Caernarvon  Canal/ 
Lake  Lery 

3.0 

28,000 

O.OOOll 

Erosion.  Seepage. 
Settlement,  Earthern 
Coflerdaat  Required 

Hi  nor 

Caernarvon 
big  Kar 

3.0 

8.000 

u . 0004  7 

Erosion,  Seepage, 
Earthern  Cofferdam 

Kequl red 

Ml  nor 

BAKAFARIA  BASIN 
Bayou  Be i ne 1 / 

Lac  l-'fs  Allemands 

5.7 

32,000 

U. 000 18 

Erosion,  Seepage, 

Potent  1 al  Li quel  act  Ion 

Fa  1  lure, Requ l red  Earthe'" 
Cof  f e  rdaa 

■- 

loh nson  /  Lao  Dcs 

A  1  1  eraands 

s,  7 

32,OlU 

0.00018 

Erosion.  Seepage , 
Settlement.  CelUi!  ir 
Cofferdam  Required 

B.i  yovj  Las  Sf*  1  gne  / 

Lao  Les  Alli-mands 

5.b 

31,000 

0.O0018 

Potential  Set  t lement , 
Cel'nlar  Cofferdam 

Reqi.  1  red 

B.iy.vi,  h  or  C  l  e  r 

La'  !)e  s  All  emand  s 

5. a 

37.UOO 

0.O00I5 

Erosion.  Potent  la  1 
Settlement.  Eartliern 
Cofferdam  Requir«*d 

L-jn.-'.x  1  .ina  1 

'  akc  Ca  t  ai)uar .  he 

3.8 

34,000 

O.OOOl 1 

Seepage,  Sett lement 
Cellular  Cofferdam, 
Required 

Major 
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B.1.20.  The  group  of  sites  with  Lac  Des  Allemands  as  the  receiving 
water  body  are  Bayous  Becnel,  Lasseigne,  and  Fortier,  and  the  community 
of  Johnson.  Lake  Cataouatche  group  of  sites  includes  Lanoux  Canal, 
Sellers  Canal,  Saul's  Canal,  Willswood  Canal,  Waggaman  Canal,  Avondale 
Canal,  and  Bayou  Segnette.  The  Davis  Pond  site  was  added  to  the  Lake 
Cataouatche  group  in  August  1982.  The  third  group  of  sites  is  farthest 
down-river  and  includes  Harvey  Lock,  Algiers  Lock,  Hero  Canal,  and  the 
communities  of  Oakville  and  Myrtle  Grove. 

B.1.2I.  Sites  in  the  Lac  Des  Allemands  group  are  more  desirable  than 
sites  in  the  other  two  groups.  Using  these  sites,  the  flow  of  diverted 
water  into  the  basin  would  be  dispersed  to  the  maximum  extent.  The 
runoff  rate  would  be  slower,  detaining  the  diverted  flows  for  the 
longest  p>eriod  of  time.  The  longer  detention  time  would  permit 
nutrients  and  sediments  to  be  trapped  and  the  cooler  river  water  to  warm 
before  entering  the  brackish  water  bodies.  From  an  environmental 
perspective,  these  sites  produce  greater  outputs  in  terms  of  Intangible 
benefits  to  fresh/intermediate,  brackish,  and  saline  areas  in  the  basin. 

B.1.22.  The  four  sites  in  the  Lac  Des  Allemands  group  were  assessed  and 
the  Bayou  Lasseigne  and  Bayou  Fortier  sites  were  retained  for  plan 
formulation.  The  Bayou  Becnel  and  Johnson  sites  were  eliminated.  The 
sites  retained  are  at  relatively  stable  river  locations  while  the  other 
sites  are  in  an  eroding  bend.  Potential  design  and  foundation  problems 
of  erosion,  seepage,  and  settlement,  and  the  potential  for 
liquif ication-type  failures  were  more  severe  at  the  sites  eliminated. 
Construction  impacts  on  the  environment,  water  quality,  and  cultural 
resources  and  economic  and  social  Impacts  slightly  favor  the  sites 
retained.  The  sites  retained  were  also  estimated  to  be  the  least 
costly. 

B.1.23.  The  Lake  Cataouatche  sites  do  not  have  the  advantages  of  the 
Bayou  Lasseigne  and  Bayou  Fortier  sites  and  are,  therefore,  less 
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desirable  than  the  sites  in  the  Lac  Des  Allemands  group.  In  addition, 
the  Lake  Cataouatche  sites  have  lower  hydraulic  heads  and  flatter 
hydraulic  slopes,  which  translates  into  larger,  more  costly  diversion 
structures  and  cross-sectional  areas  in  the  delivery  channels.  A  major 
disadvantage  of  the  eight  sites  as  compared  to  all  others  is  the  close 
proximity  to  urbanized  areas  or  areas  where  urban  expansion  is 
expected.  The  delivery  channels  of  seven  of  the  sites  would  each  bisect 
a  leveed,  pumped  drainage  system.  The  Davis  Pond  site  bisects  a  number 
of  gravity  drainage  systems.  With  each  of  the  sites,  the  delivery 
channels  would  have  to  be  leveed  and  a  pumping  station  added  to  the 
Intercepted  portion  of  the  drainage  areas.  In  view  of  these  factors, 
seven  of  the  eight  sites  were  eliminated  from  further  consideration. 

b.l.2A.  The  Davis  Pond  site  offers  some  distinct  advantages.  The 
fresliwater  would  enter  a  low,  marsh  area  that  includes  the  northern 
portion  of  the  state-owned  Salvador  Wildlife  Management  Area.  The  flow 
could  be  detained  in  the  area  with  a  system  of  levees  and  weirs. 
Detaining  the  water  in  the  overflow  area  would  minimize  such  water 
quality  impacts  as  water  temperature  on  aquatic  organisms.  A  major 
disadvantage  is  the  proximity  to  an  urbanizing  area.  The  Davis  Pond 
site  crosses  five  gravity  drainage  systems.  This  routing  would  require 
the  delivery  channel  to  be  leveed  and  a  pumping  station  to  be  added  to 
the  intercepted  portion  of  the  drainage  area.  The  Davis  Pond  site  would 
be  more  expensive  than  the  Lac  Des  Allemands  site.  However,  it  would 
achieve  the  planning  objectives  and  it  has  public  support.  Tiius,  Davis 
Pond  was  carried  into  detailed  planning. 

B.1.Z5.  The  five  lower  sites,  Harvey  Lock,  Algiers  Lock,  Hero  Canal, 
Oakville,  and  Myrtle  Grove,  do  not  have  the  advantages  of  the  Lac  Des 
Allemanas  sites.  However,  these  sites  do  have  the  advantage  of 
discharging  almost  directly  into  saline  areas,  thereby  providing  a  means 
lor  reacting  quickly  to  saltwater  intrusion  during  dry  periods.  The 
Oakville  site  would  have  the  shortest  delivery  channel  of  all  sites. 
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of  the  marsh,  land  enhancement,  Increased  business  opportunities  in  fish 
and  wildlife-related  industries,  and  increased  tax  revenues. 

B.2.6.  The  point  at  which  the  diverted  flows  are  Introduced  into  the 
basin  is  an  important  aspect  of  each  plan.  The  point  of  introduction 
determines  the  dispersion  of  flow  in  the  basin,  the  area  benefited,  the 
detention  time,  and  water  quality  impacts.  In  Plans  1  through  5,  all  of 
the  diverted  flow  is  introduced  at  the  upper  end  of  the  basins.  Plans  6 
throug  1  10  divert  flows  in  the  upper  end  of  Barataria  Basin  and  in  the 
lower  portion  of  the  basin.  Plans  11  through  15  divert  flows  at  the 
Upper  and  lower  ends  of  barataria  Basin.  Plan  16  diverts  flows  in  the 
middle  ot  Barataria  Basin. 

6.2.7.  The  upper  basin  diversion  would  permit  the  flows  to  spread  over 
the  largest  area  and  range  of  habitat  types.  This  dispersion  would 
provide  a  flushing  action  throughout  the  basin  and  increase  nutrients 
and  sediments.  The  flows  would  be  detained  longer  in  the  basin,  which 
would  permit  the  cooler  and  poorer  quality  river  water  to  be  more 
completely  assimilated  before  reaching  the  highly  sensitive  estuarine 
shelltlsh  habitat.  Plans  with  all  diversion  in  the  upper  basin  provide 
the  highest  intangible  benefits. 

B.2.B.  The  intangible  beneficial  effects  of  plans  that  divert  flows 
through  a  combination  of  sites  in  upper  and  middle  Barataria  Basin  or 
through  a  single  site  in  the  middle  of  the  basin  are  slightly  less  than 
the  effects  of  plans  that  divert  all  flows  in  the  upper  basin.  Flows 
diverted  at  the  middle  of  the  basin  would  not  directly  benefit  habitat 
in  the  upper  basin.  However,  they  would  benefit  midbasin  habitat  that 
would  be  bypassed  by  flows  into  the  upper  basin.  The  detention  time 
would  be  shorter  and  lower  quality  river  water  would  be  introduced  in 
closer  proximity  to  shellfish.  Flows  would  be  more  rapidly  dissipated 
in  the  saline  waters  of  the  gulf.  To  compensate  for  rapid  dissipation 
of  the  freshwater,  minor  releases  would  be  required  later  in  the  year 
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TABLE  B-2-3 

SUMMARY  OF  AVERAGE  ANNUAL  MONETARY  BENEFITS 


Category 

Breton  Sound 
Basin 

Baratarla 

Basin 

Total 

merclal  Fishing 

($1,000) 

Oysters 

5,416 

8,783 

14,199 

Shrimp 

130 

426 

556 

Menhaden 

5 

90 

95 

Other  — 

7 

46 

53 

Total 

5,558 

9,345 

14,903 

merclal  Wildlife 

Furbearers 

109 

46 

155 

Alligators 

76 

60 

136 

Total 

185 

106 

291 

rt  Fishing  and  Hunting 

Fishing 

37 

98 

135 

Hunt Ing 

274 

161 

435 

Total 

311 

259 

570 

AL 

6,054 

9,710 

15,764 

Includes  blue  crab,  croaker,  seaCrout,  spot,  and  red  drum. 
Includes  nutria,  muskrat,  mink,  otter,  and  raccoon. 
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SUWtAKY  COSTS  FOR  ALTERNATIVE  FLANS 


Plans 

Basin 

F.  1  ♦■men  t 

Plows 

(CFS) 

rir.t  1/ 

Coat 

Annual 

Oparatloaa  A. 
Haloteaance  zJ 

Annual 

Coat 

$17555 

1 

Big  Nar 

6,600 

15,300 

144 

1,500 

Bayou  Fortier 

7,100 

23,900 

210 

2,350 

Bayou  Laaaelgnc 

3.550 

14,700 

170 

1,470 

Totala 

53,900 

524 

5,320 

2 

Big  Har 

6,600 

15,300 

144 

1,500 

Bayou  Fortier 

3,550 

15,200 

170 

1,510 

Bayou  Laaaelgnc 

7,100 

22.200 

210 

2,200 

Totals 

52,700 

524 

5,100 

3 

Big  Har 

6,600 

15,300 

144 

1,500 

Bayou  Fortier 

5,325 

20,200 

193  ' 

2,000 

Bayou  Laasclgne 

5,325 

18,400 

193 

1,820 

Totala 

53,900 

530 

5,320 

4 

Big  Har 

6,600 

15,300 

144 

1,500 

Bayou  Fortier 

13,650 

32,300 

327 

3,200 

Totals 

47,600 

471 

4,700 

5 

Big  Har 

6,600 

15.300 

144 

1,500 

Bayou  Laaaelgne 

10,650 

28,900 

327 

2,900 

Totala 

44,200 

471 

4,400 

6 

Big  Har 

6,600 

15,300 

144 

1,500 

Oakville 

5,325 

11. too 

144 

1,140 

Bayou  Fortier 

5,325 

20,600 

216 

2,040 

Totals 

47,000 

504 

4,680 

7 

Big  Nar 

6.600 

15,300 

144 

1,500 

Oakville 

5,325 

U,100 

144 

1,150 

Bayou  Laaaelgtw 

5,325 

18,700 

216 

1,880 

Totala 

45,300 

504 

4,530 

d 

Big  Kar 

6,600 

15,300 

144 

1,500 

Oakville 

3,550 

8,100 

126 

850 

Bayou  Fortier 

7,100 

24.300 

232 

2,390 

Totals 

47,700 

502 

4,740 

9 

8lg  Har 

6,600 

15,300 

144 

1,500 

Oakville 

3,550 

8,100 

126 

850 

Bayou  Laaaelgne 

7,100 

22,700 

232 

2,250 

Totals 

46,100 

502 

4,600 

10 

Big  Nar 

6,600 

15,300 

144 

1,500 

Oakville 

3,550 

8,000 

103 

810 

Bayou  Fortier 

3,550 

15,100 

153 

1,500 

Bayou  Laaaelgne 

3,550 

14,700 

153 

1,470 

Tote  la 

53,100 

553 

5,280 

ll 

Big  Nar 

6,600 

15,300 

144 

1,500 

Nyrt  le  Grove 

5.325 

12,600 

144 

1,250 

Bayou  Fortier 

5,325 

20,500 

216 

2,060 

Tuts  la 

48,400 

504 

4,810 

12 

Big  Har 

6,600 

15,300 

144 

1,500 

Myrtle  Grove 

5,325 

12,600 

144 

1,260 

Bayou  Laaaelgne 

5,325 

18,800 

216 

1,890 

Totala 

46,700 

504 

4,650 

1  3 

Big  Har 

6.600 

15,300 

144 

1,500 

Hyrt le  Grove 

1,550 

9,600 

125 

940 

Bayou  Fortlar 

7,100 

24,200 

233 

2.4  30 

Totals 

49,100 

502 

4,870 

U 

Big  Har 

6,600 

15,300 

144 

1,500 

Myrtle  Grove 

3,550 

9.600 

125 

960 

Bayou  Laaaelgne 

7,100 

22,600 

233 

2,260 

Totala 

47,500 

502 

4,720 

IS 

B‘g  Nar 

6,600 

15,300 

144 

1,500 

Myrtle  Grove 

3,550 

9,400 

103 

950 

Bayou  Fortier 

3,550 

15,100 

153 

1,490 

Bayou  Laaaelgne 

3,550 

14.700 

153 

1  ,460 

Totala 

54,500 

553 

5,400 

\b 

Big  Har 

6,600 

15.300 

144 

1,500 

Davla  Pond 

10,650 

32,100 

401 

3,260 

Tota  la 

47.400 

545 

4,760 

U  Pr»c ong (  f’jc  ( t nn  gnd  poit con# t  rue ( 1  on  aonltorinf  rogtg  ware  apportioned  between  the 
dlveraton  gttee  In  the  Seretarla  Railn>  The  total  conatrucClon  coat  per  alte  will 
vary  and  depende  on  the  niaber  of  dlvaralon  atcea  propoaed  for  the  baaln. 

■L''  The  operation  and  aaintenance  (04H)  coata  of  the  aonlcorlnt  prograa  for  the  Saracarla 
Baatn  were  apportioned  between  the  dlvaralon  attea.  TSe  total  of  OfcH  coats  per  alte 
will  vary  and  depends  on  the  nuaber  of  dlveraton  altea  propoaed  for  the  baaln. 
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a  maximum  of  15  feet  high  within  the  rights-of-way.  Pertinent  design 
data  including  dimensions  of  the  control  structures,  inflow  and  outflow 
channels,  land  requirements,  amount  of  excavated  material,  and 
relocations  required  by  each  plan  are  presented  in  table  B-2-1. 

B.2.4.  Table  B-2-2  contains  a  summary  of  the  estimated  first  cost, 
annual  operations  and  maintenance  cost,  annual  cost  of  the  elements  of 
each  plan,  and  the  total  for  each  of  the  16  plans.  Detailed  information 
on  the  estimated  costs  is  in  Appendix  C,  Engineering  Investigations. 

B.2.5.  The  benefits  produced  by  each  plan  are  based  primarily  on 
retarding  saltwater  intrusion,  enhancing  vegetative  growth,  reducing 
land  loss,  and  expanding  nursery  grounds.  The  average  aniiual  monetary 
benefits  for  each  plan  is  $15,764,000.  These  average  annual  benefits 
consist  of  $15,194,000  attributable  to  enhancement  of  commercial 
fisheries  and  wildlife  and  $570,000  to  sport  fishing  and  hunting. 

Table  B-2-3  presents  a  summary  of  the  benefits  for  the  Barataria  and 
Breton  Sound  Basins.  The  marsh  habitat  saved  over  a  50-year  project 
life  is  estimated  at  16,472  acres  in  Breton  Sound  and  82,690  acres  in 
Barataria  Basin.  The  plans  affect  about  617,000  acres  of  receiving 
water  bodies  in  the  Barataria  Basin  and  365,000  acres  in  Breton  Sound. 
The  primary  impacts  on  receiving  water  bodies  are  alteration  of  salinity 
regimes  and  other  water  quality  parameters.  The  diverted  flows  will 
raise  the  mean  water  level  of  the  receiving  water  bodies,  but  will  have 
an  Insignificant  impact  on  mean  high  water  levels.  The  intangible 
benefits  are  numerous  and  the  magnitude  varies  from  plan  to  plan.  The 
benefits  include  Increased  plant  species  diversity,  improved  habitat  for 
nongame  and  noncommercial  species,  improved  productivity  of  wooded 
swamps  and  associated  freshwater  fish  and  wildlife,  and  increased 
potential  for  recreation.  Other  benefits  include  the  buffering  effect 
of  the  marsh  in  reducing  hurricane  tides,  the  waste  treatment  capacity 
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Site 


Outlet  Channel 


Big  Mar  0.7  miles  of  land  cut  between  structure  and  Big  Mar 

Bayou  Lasseigne  6.1  miles  of  land  cut  between  structure  and  Lac  Des 

A1 demands 

1.5  miles  of  land  cut  between  structure  and  bayou, 
and  enlargement  of  4.3  miles  of  bayou 

2.1  miles  of  land  cut  between  structure  and  overflow 
area 

2.3  miles  of  land  cut  between  structure  and  Barataria 
Bay  Waterway,  and  enlargement  of  1.5  miles  of 
waterway 

0.6  miles  of  land  cut  between  structure  and  Wilkinson 
Canal,  and  enlargement  of  7.7  miles  of  canal 

The  channels  would  be  excavated  by  dragline  or  hydraulically  dredged  in 
open  water  areas.  Excavated  material  would  be  placed  in  equal  amounts 
on  both  sides  of  the  channel  to  a  maximum  of  15  feet  high  within  the 
rights-of-way  except  at  the  Big  Mar  and  Davis  Pond  sites.  At  the  Big 
Mar  site,  excavated  material  will  also  be  used  to  construct  a  dike  about 
2  miles  in  length  along  the  Caernarvon  Canal  to  contain  diverted 
flows.  At  the  L'avis  Pond  site,  excavated  material  would  be  used  to 
construct  levees  from  the  structure  to  the  overflow  area.  Excess 
material  would  be  placed  in  open  water  areas  to  create  175  acres  of 
marsh  in  the  overflow  area.  The  overflow  area  would  be  bordered  by  11.9 
miles  of  levees  that  would  be  constructed  with  material  dredged  from 
along  the  levee  rights-of-way.  At  the  Bayou  Lasseigne,  Bayou  Fortier, 
Oakville,  and  Myrtle  Grove  sites,  excavated  material  would  be  placed  to 


Bayou  Fortier 


Davis  Pond 


Oakvil le 


Myrtle  Grove 


Section  2.  PRESENTATION  AND  ASSESSMENT  OF  PLANS 


INTRODUCTION 

B.2.1.  The  16  alternative  plans  consist  of  combinations  of  various  size 
flows  at  the  Big  Mar,  Bayou  Fortier,  Bayou  Lasseigne,  Davis  Pond, 
Oakville,  and  Myrtle  Grove  sites.  Each  plan  proposes  one  diversion  on 
the  east  bank  of  the  Mississippi  River  and  one  or  more  on  the  west 
bank.  All  plans  have  a  diversion  at  the  Big  Mar  site  on  the  east  bank 
in  common. 

B.2.2.  Site  developments  are  generally  similar.  Each  consists  of  a 
salinity  control  structure,  inlet  and  outlet  channels,  and  dlspoal  areas 
for  excavated  materials  along  both  sides  of  the  channels.  The  salinity 
control  structures  are  multiple  box  culverts  that  vary  in  number  and 
size  in  the  array  of  plans.  At  the  Big  Mar,  Bayou  Lasseigne,  Bayou 
Fortier,  and  Davis  Pond  sites,  the  salinity  control  structures  would  be 
located  In  the  Mississippi  River  levee.  At  the  Oakville  and  Myrtle 
Grove  sites,  the  structure  would  be  located  landward  of  the  existing 
levee  because  of  the  lack  of  adequate  riverside  berm  to  permit 
economical  construction.  The  sites  are  shown  on  plates  C-19  through 
C-24  in  Appendix  C,  Ehgineering  Investigations. 

B. 2. 3.  Inlet  and  outlet  channels  vary  in  cross  section  depending  on 
location  and  size  of  flows  diverted  by  each  plan.  The  length  of  the 
inlet  and  outlet  channels  for  a  particular  site  is  the  same  in  each 
plan.  All  inlet  channels  would  be  new  channels  cut  between  the  river 
and  the  structure.  The  outlet  channels  would  use  new  land  cuts  and 
enlarged  existing  channels.  The  following  tabulation  describes  the  new 
land  cut  channels  and  existing  channels  required  for  the  plans. 
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TABLE  B-1-5 

ALTERNATIVE  COMBINATIONS  OF  SITES  AND  FLOWS 


Breton  Sound 

Barataria  1 

Basin 

Big  Mar 

Oakville 

Myrtle 

Grove 

Davis 

Pond 

Bayou 

Fortier 

Bayou 

Lasseigne 

Alternative 

Percent  of  1 

Flow 

Combinations 

1 

100 

0 

0 

0 

67 

33 

2 

100 

0 

0 

0 

33 

67 

3 

100 

0 

0 

0 

50 

50 

4 

100 

0 

0 

0 

100 

0 

5 

100 

0 

0 

0 

0 

100 

6 

100 

50 

0 

0 

50 

.  0 

7 

100 

50 

0 

0 

0 

50 

8 

100 

33 

0 

0 

67 

0 

9 

100 

33 

0 

0 

0 

67 

10 

100 

33 

0 

0 

33 

33 

11 

100 

0 

50 

0 

50 

0 

12 

100 

0 

50 

0 

0 

50 

13 

100 

0 

33 

0 

67 

0 

14 

100 

0 

33 

0 

0 

67 

15 

100 

0 

33 

0 

33 

33 

16 

100 

0 

0 

100 

0 

0 
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shows  the  16  alternative  combinations  of  sites  and  flows  that  were 
developed  based  on  the  analysis.  The  16  plans  provide  an  array  of 
alternatives  for  maximizing  net  benefits.  In  addition  to  the  16  action 
alternatives,  a  no-actlon  plan  was  carried  forward.  The  16  alternative 
plans  are  shown  on  plate  B-2. 
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condition  determined  that  the  Big  Mar,  Bayou  Lasseigne,  and  Bayou 
Fortier  sites  could  meet  the  requirements  of  the  condition.  The  Davis 
Pond  site  is  not  able  to  meet  the  requirements  of  the  condition  if 
diversion  is  stopped  at  the  end  of  April  because  the  detention  time  of 
the  flows  is  insufficient  to  maintain  the  desired  salinities  beyond 
August.  However,  the  requirements  could  be  met  by  extending  the 
diversion  period  through  May.  Detention  of  the  water  in  the  7,425-acre 
overflow  area  would  improve  water  quality,  allow  water  temperatures  to 
equalize,  and  minimize  adverse  impacts  on  estuarine  organisms.  Thus, 
extending  the  diversion  period  through  May  at  the  Davis  Pond  site  was 
considered  acceptable.  Neither  the  Oakville  or  the  Myrtle  Grove  sites, 
by  themselves,  would  be  able  to  meet  the  requirements  because  the 
detention  time  of  the  flows  after  diversion  is  stopped  at  the  end  of 
April  would  be  Inadequate  to  maintain  the  desired  salinities  from  June 
through  September.  Combining  these  two  downstream  sites  with  upstream 
sites  would  be  effective.  However,  the  flow  contributed  by  the  Oakville 
and  Myrtle  Grove  sites  could  not  exceed  50  percent  of  the  total  flow 
diverted. 


B.1.38.  In  developing  possible  combinations  of  flows  and  sites,  flows 
of  jj,  50,  67,  and  100  percent  of  the  optimum  10,650  cfs  flow  to 
Barataria  Basin  were  used  for  Bayou  Lasseigne  and  Bayou  Fortier  sites. 
Flows  of  33  and  50  percent  of  the  optimum  10,650  cfs  flow  were  used  in 
plans  that  included  the  Oakville  and  Myrtle  Grove  sites.  Plans  were 
developed  that  combined  flows  from  the  Bayou  Lasseigne  and  Bayou  Fortier 
sites  in  the  upper  basin  with  the  Oakville  and  Myrtle  Grove  sites  in  the 
lower  basin.  In  an  early  plan  formulation  iteration,  combining  flows 
from  sites  in  the  upper  and  lower  basin  proved  less  desirable  than 
diverting  flow  from  a  single  upper  basin  site.  It  was  also  determined 
that  combining  lower  basin  sites  with  the  Davis  Pond  site  would  be  less 
desirable.  Therefore,  the  Davis  Pond  site  was  evaluated  for  only  the 
optimum  flow.  All  plans  Include  the  Big  Mar  site  with  an  optimum 
diversion  flow  of  6,600  cfs  to  the  Breton  Sound  Basin.  Table  B-1-5 
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gradients,  or  improving  water  quality.  Sanctuaries  protect  fish  and 
wildlife  species  by  preserving  habitat  and  protecting  the  organisms 
during  critical  stages  in  their  life  cycles.  Such  protection  increases 
productivity  and  reduces  mortality.  The  measures  would  also  reduce  the 
commercial  and  sport  harvest  of  the  fish  and  wildlife  resources. 

Because  other  measures  would  accomplish  the  planning  objectives  more 
extensively  and  witliout  reducing  harvest,  the  measure  was  not  considered 
further. 

MANAGE  FISH  AND  WILDLIFE 

b.1.36.  Managing  fish  and  wildlife  populations  by  regulating  harvest, 
stocking  programs,  planting  cultch  material  for  oyster  culture,  planting 
and  propagating  vegetation,  and  by  controlled  marsh  burning  would  make  a 
minor  contribution  to  enhancing  vegetative  growth  and  moderate  contribu¬ 
tions  to  increasing  fish  and  wildlife  production.  The  plan  would  have 
virtually  no  effect  on  preserving  and  restoring  wetlands,  creating 
favorable  salinity  gradients,  or  Improving  water  quality.  This  measure 
does  not  address  the  major  problems  and  would  have  only  minor  outputs. 
Therefore,  it  was  not  considered  further. 

ALTERNATIVE  PLANS 

B.1.37.  Freshwater  diversion  to  Breton  Sound  Basin  at  the  Big  Mar  site 
and  to  Barataria  Basin  at  the  Bayou  Lasseigne,  Bayou  Fortier,  Davis 
Pond,  Oakville,  and  Myrtle  Grove  sites  is  the  specific  management 
measure  used  to  develop  plans.  Innumerable  plans  are  possible  by 
combining  various  flows  and  sites.  The  objective  of  achieving  the 
desired  salinity  conditions  from  April  through  September  was  used  as  a 
basic  condition  for  development  of  plans.  The  condition  requires  a  flow 
of  6,600  cfs  to  Breton  Sound  Basin  and  10,650  cfs  to  Barataria  Basin 
from  January  through  April.  With  this  condition,  the  number  of  possible 
plans  are  substantially  reduced.  Further  analysis  based  on  the  imposed 
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B.1.3Z.  The  US  Army  Corps  of  Engineers  administers  a  major  regulatory 
program  under  authorities  in  Sections  9,  10,  and  13  of  the  River  and 
Harbor  Act  of  1899,  Section  404  of  the  Clean  Water  Act,  and  Section  103 
of  the  Marine  Protection,  Research,  and  Sanctuaries  Act  of  1972,  as 
amended.  Other  Federal  regulatory  programs  are  administered  by  the  US 
Environmental  Protection  Agency  and  agencies  in  the  US  Department  of 
Interior. 


B.1.33.  The  State  of  Louisiana  has  an  approved  coastal  resources 
program.  The  program  contains  a  comprehensive  set  of  coastal  zone 
management  policies  and  an  organized  state  and  local  government 
structure  for  Implementing  the  policies  and  delineating  the  coastal  zone 
boundary.  Included  In  the  state  policies  are  a  set  of  coastal  use 
guidelines  that,  in  effect,  constitute  a  major  regulatory  program  for 
the  study  area.  Details  of  the  state  program  are  in  the  document 
entitled  "Louisiana  Coastal  Resources  Program  Final  Environmental  Impact 
Statement”  published  by  the  Louisiana  Department  of  Natural  Resources, 
dated  1980. 

B.1.34.  The  regulatory  programs  of  the  Federal  and  state  government  are 
comprehensive  and  capable  of  effectively  regulating  alterations  that 
cause  saltwater  Intrusion.  The  studies  performed  for  this  Interim 
report  could  not  Identify  any  additional  regulatory  requirements  that 
would  contribute  to  these  programs.  Continued  administration  of  the 
regulatory  programs  will  provide  a  major  contribution  to  meeting  study 
objectives. 

ESTABLISH  SAMCTHAHIES 

B.1.35.  Establishing  sanctuaries  In  Important  breeding,  nu  .  y,  and 
feeding  grounds  would  make  a  moderate  contribution  to  preserving 
wetlands  and  Increasing  fish  and  wildlife  production.  It  would  have  no 
effect  on  enhancing  vegetative  growth,  creating  favorable  salinity 
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FILL  OPEN  WATER  AREAS 


B.1.28.  Filling  open  water  areas  with  dredged  material  obtained  during 
maintenance  dredging  of  navigation  projects  in  the  area  would  provide 
moderate  contributions  to  restoring  wetlands,  enhancing  vegetative 
growth,  and  increasing  wildlife  production,  and  a  minor  contribution  to 
creating  favorable  salinity  gradients.  This  measure  is  presently  being 
implemented  to  a  limited  extent  by  the  US  Army  Corps  of  Engineers. 

B.1.29.  The  measure  primarily  addresses  the  major  problem  of  extensive 
land  and  habitat  loss.  Filling  open  water  areas  with  dredged  material 
provides  a  partial  solution.  Dredged  material  placement  should  be 
investigated  in  combination  with  diversion  of  very  large  quantities  of 
sediment-laden  water  and  with  measures  that  have  the  potential  to  reduce 
erosion  and  subsidence.  A  comprehensive  study  of  possible  solutions  to 
the  land  loss  problem  is  proposed  under  the  overall  Louisana  Coastal 
Area  study. 

B.1.30.  The  measure  makes  only  a  minor  contribution  to  creating 
favorable  salinity  gradients.  The  measure  will  be  considered  in  future 
proposed  studies.  Therefore,  it  was  not  considered  further  in  this 
Interim  report  addressing  salinity  control. 

REGULATE  ALTERATION  OF  WETLANDS 

B.1.31.  The  alteration  of  coastal  wetlands  that  acconqjanies  human 
activities  has  contributed  significantly  to  saltwater  intrusion  and 
other  environmental  problems.  As  a  result,  regulating  adverse 
alterations  has  been  recognized  as  an  effective  means  of  protecting  and 
preserving  the  environment.  Federal,  state,  and  local  agencies  have 
implemented  programs  that  protect  the  public  Interest  through 
regulation. 
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Construction  impacts  of  the  Oakville  and  Myrtle  Grove  sites  would  be 
less  than  the  other  Lake  Cataouatche  sites  because  there  Is  less 
development  In  the  general  area.  Thus,  the  Oak-ville  and  Myrtle  Grove 
sites  were  retained  for  further  consideration. 

B.1.26.  As  a  result  of  the  assessment  of  potential  sites,  six  sites 
were  retained  for  plan  formulation.  The  sites  are  Big  Mar,  Bayou 
Lasselgne,  Bayou  Fortier,  Davis  Pond,  Oakville,  and  Myrtle  Grove. 

SALTWATER  BARRIERS 

B.1.27.  Various  types  of  saltwater  barriers  were  investigated  as  a 
means  of  retarding  saltwater  Intrusion.  The  barriers  Included  a 
navigation  lock  in  Baratarla  Bay  Waterway,  pneumatic  barriers  with 
sector  gates  In  Bayou  Perot,  and  navigable  weirs  and  stoplog  structures 
for  an  estimated  nine  oil  field  and  other  canals.  A  preliminary  design 
and  cost  estimate  was  prepared  for  each  type  of  structure.  A  typical 
navigation  lock  with  a  100-  by  1,200-foot  chamber  and  a  low  sill 
elevation  of  16  feet  below  National  Geodetic  Vertical  Datum  (NGVD)  was 
estimated  to  cost  about  $36  million.  A  pneumatic  barrier  with  sector 
gates,  a  AO-  by  150-foot  chamber,  and  a  low  sill  elevation  of  10  feet 
below  NGVD  was  estimated  at  about  $12  million.  A  typical  navigable  weir 
and  stoplog  structure  with  AO-foot  wide  gates  and  a  low  sill  elevation 
of  10  feet  below  NGVD  was  estimated  at  about  $680,000.  The  primary 
adverse  effect  of  the  measure  would  be  disruption  of  navigation  and  fish 
m'  ,jatlon  In  certain  areas.  The  measure  would  be  costly  to  Implement 
and  would  provide  fewer  benefits  than  freshwater  diversion.  Tnus,  It 
was  eliminated  from  furtlier  consideration. 
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after  water  temperatures  equalize.  Including  an  overflow  area  at  the 
Davis  Pond  site  would  minimize  water  quality  impacts  on  estuarine 
organisms  and  permit  diversion  through  May.  An  advantage  of  these 
diversions  is  that  salinities  could  be  Influenced  in  a  shorter  period  of 
time  than  with  all  upper  basin  diversion.  The  combination  of  upper  and 
middle  basin  diversions  would  provide  greater  flexibility  in  controlling 
salinities.  The  Davis  Pond  site  would  also  provide  a,  shorter  response 
time  than  an  upper  site. 

B.2.9.  Plans  that  divert  flows  in  the  upper  and  lower  Baratarla  Basin 
would  have  the  least  effect  on  habitat  in  the  upper  basin.  Flows 
diverted  in  the  lower  basin  would  introduce  the  cooler,  lower  quality 
river  water  directly  into  Che  highly  sensitive  estuarine  shellfish- 
producing  areas.  However,  the  combination  of  upper  and  lower  basin 
diversions  would  provide  greater  flexibility  in  controlling  salinities. 

COST-SHARING 

B.2.10.  The  primary  function  of  the  plans  is  to  enhance  fish  and 
wildlife  resources  by  retarding  saltwater  Intrusion,  enhancing 
vegetative  growth,  reducing  land  loss,  and  expanding  nursery  grounds. 
Traditional  cost-sharing  policies  for  enhancement  of  fish  and  wildlife 
stipulate  that  the  first  costs  are  to  be  shared  on  a  75-percent  Federal 
and  25-percent  non-Federal  basis.  Non-Federal  interests  must  also 
assume  all  costs  for  operation,  maintenance,  and  replacements.  This  is 
the  basis  for  the  Mississippi  Delta  Region  project  authorized  by  the 
Flood  Control  Act  of  1965  and  modified  by  the  Water  Resources  Develop)- 
ment  Act  of  1974.  Tables  B-2-4,  B-2-5,  and  B-2-6  (show  the  Federal  and 
non-Federal  costs  for  each  of  the  16  alternative  plans,  which  are 
consistent  with  the  authorized  Mississippi  Delta  Region  project. 
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DIVISION  OF  RESPONSIBILITY 


B.2.11.  For  all  plans,  the  division  of  plan  responsibilities  would  be 
the  same.  Before  construction  of  the  facilities  by  the  Federal 
Government,  non-Federal  Interests  must  agree  to  comply  with  the 
following  requirements: 

o  Provide,  without  cost  to  the  United  States,  all  lands, 
easements,  and  rights-of-way  necessary  for  construction  and  operation  of 
the  works; 

o  Hold  and  save  the  United  States  free  from  damages  due  to  the 
construction  works  except  where  such  damages  are  due  to  the  fault  or 
negligence  of  the  United  States  or  its  contractors; 

o  Operate  and  maintain  the  works  after  completion; 

o  Contribute  25  percent  of  the  project  construction  cost;  and 

o  Assure  adequate  public  access  to  the  project. 

In  addition,  the  non-Federal  sponsor(s)  must  agree  to  comply  with  the 
following: 

o  Section  221,  Public  Law  91-611,  approved  31  December  1970,  as 
amended; 

o  Section  601  of  Title  VI  of  the  Civil  Rights  Act  of  1964  (Public 
Law  88-352)  that  no  person  shall  be  excluded  from  participation  in, 
denied  the  benefits  of,  or  subjected  to  discrimination  in  connection 
with  the  project  on  the  grounds  of  race,  creed,  or  national  origin;  and 

o  the  applicable  pro'/lslons  of  the  Uniform  Relocation  Assistance 
and  Real  Property  Acquisition  Policies  Act  of  1970,  Public  Law  91-646. 
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B.2.47.  The  first  cost  of  Plan  11  is  estimated  at  $48,400,000.  The 
ratio  of  average  annual  benefits  to  average  annual  cost  Is  3.3.  Average 
annual  benefits  In  excess  of  costs  are  estimated  at  $10,950,000. 

B.2.48.  Construction  Impacts  include  converting  141  acres  of  bottomland 
hardwoods,  227  acres  of  wooded  swamp,  74  acres  of  fresh  marsh,  16  acres 
of  Intermediate  marsh,  211  acres  of  brackish  marsh,  and  84  acres  of 
agricultural  lands  to  lower  value  habitat.  The  land  conversion  would 
result  in  the  loss  of  598  man-days  of  hunting.  This  loss  would  be 
offset  by  the  substantial  reduction  in  projected  loss  of  recreational 
opportunities  attributed  to  the  plan.  Water  quality  in  the  receiving 
areas  would  be  generally  degraded.  Specific  water  quality  impacts 
include  alteration  of  the  existing  hydraulic  regime  and  sedimentation 
patterns,  and  accelerated  aging  of  Big  Mar  and  Lac  Des  Allemands.  The 
diverted  flow  could  raise  the  level  of  Lac  Des  Allemands  about  0.6 
inches  under  adverse  conditions.  Diverting  a  portion  of  the  flow  at  the 
Myrtle  Grove  site  would  increase  concentrations  of  pollutants  and 
coliforra  bacteria  and  decrease  water  temperatures  in  Bartaria  Bay.  A 
high  probability  exists  of  affecting  cultural  remains  in  the  Myrtle 
Grove  rights-of-way.  Increased  flow  in  Bayou  Barataria  and  Bayou  Des 
Allemands  could  have  erosive  impacts  on  archeological  sites  along  the 
bayous . 

PLAN  12 

o  Three  salinity  control  structures  with  appurtenant  channels,  one 
on  the  east  bank  and  two  on  the  west  bank  of  the  Mississippi  River. 

o  6,600  cfs  design  capacity  at  Big  Mar  on  the  east  bank. 

o  5,325  cfs  design  capacity  at  Myrtle  Grove  on  the  west  bank. 
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45.  Construction  Impacts  Include  converting  114  acres  of  bottomland 
woods,  444  acres  of  wooded  swamp,  203  acres  of  fresh  marsh,  16  acres 
nterraediate  marsh,  and  107  acres  of  agricultural  lands  to  lower 
e  habitat.  An  estimated  loss  of  761  man-days  of  hunting  would 
r.  This  loss  would  be  offset  by  the  substantial  reduction  In 
ected  loss  of  recreational  opportunities  attributed  to  the  plan, 
r  quality  in  the  receiving  areas  would  be  generally  degraded, 
ific  water  quality  Impacts  Include  alteration  of  the  existing 
aulic  regime  and  sedimentation  patterns,  and  accelerated  aging  of 
Mar  and  Lac  Des  Allemands.  The  diverted  flow  could  raise  the  level 
•ac  Des  Allemands  about  0.8  inches  under  adverse  conditions, 
rtlng  a  portion  of  the  flow  at  the  Oakville  site  would  increase 
■entrations  of  pollutants  and  coliform  bacteria  and  decrease  water 
leratures  in  Baratarla  Bay.  A  high  probability  exists  of  affecting 
ural  resources  in  the  Oakville  rights-of-way.  Increased  flows  in 
lu  Baratarla  and  Lac  Des  Allemands  could  have  erosive  impacts  on 
leological  sites  along  the  bayous. 

(  11 

o  Three  salinity  control  structures  with  appurtenant  channels,  one 
:he  east  bank  and  two  on  the  west  bank  of  the  Mississippi  River. 

o  6,600  cfs  design  capacity  at  Big  Mar  on  the  east  bank. 

o  5,325  cfs  design  capacity  at  Myrtle  Grove  on  the  west  bank. 

o  5,325  cfs  design  capacity  at  Bayou  Fortier  site  on  the  west 
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.46.  Plan  11  would  require  1,200  acres  for  construction  and 
itenance,  relocation  of  five  roads,  three  railroads,  and  six 

■lines,  and  maintenance  dredging  estimated  at  46,100  cubic  yards  in  | 

iverage  year. 
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impacts  Include  alteration  of  the  existing  hydraulic  regime  and 
sedimentation  patterns,  and  accelerated  aging  of  Big  Mar  and  Lac  Des 
Allemands.  The  diverted  flow  could  raise  the  level  of  Lac  Des  Allemands 
about  0.8  Inches  under  adverse  conditions.  Diverting  a  portion  of  the 
flow  at  the  Oakville  site  would  increase  concentrations  of  pollutants 
and  coliform  bacteria  and  decrease  water  temperatures  in  Baratarla 
Bay.  A  high  probability  exists  of  affecting  cultural  remains  in  the 
Oakville  site  rights-of-way.  Increased  flow  in  Bayou  Baratarla  and 
Bayou  Des  Allemands  could  have  erosive  Impacts  on  archeological  sites 
along  the  bayous. 

PLAN  10 

o  Four  salinity  control  structures  with  appurtenant  channels,  one 
on  the  east  bank  and  three  on  the  west  bank  of  the  Mississippi  River. 

o  6,600  cfs  design  capacity  at  Big  Mar  site  on  the  east  bank. 

o  3,550  cfs  design  capacity  at  the  Oakville  site  on  the  west  bank. 

o  3,500  cfs  design  capacity  at  the  Bayou  Fortier  site  on  the  west 

bank. 

o  3,550  cfs  design  capacity  at  the  Bayou  Lasselgne  site  on  the 
west  bank. 

B.2.A3.  The  plan  would  require  1,176  acres  for  construction  and 
maintenance,  relocation  of  seven  roads,  four  railroads,  and  eight 
pipelines,  and  maintenance  dredging  estimated  at  46,500  cubic  yards  in 
an  average  year. 

B.2.44.  The  first  cost  of  Plan  10  is  estimated  to  be  $53,100,000.  The 
benef It-to-cost  ratio  Is  3.0.  Average  annual  benefits  in  excess  of 
costs  are  estimated  at  $10,480,000. 


of  pollutants  and  collform  bacteria  and  decrease  water  temperatures  In 
Baratarla  Bay.  A  high  probability  exists  of  affecting  cultural  remains 
In  the  Oakville  and  Bayou  Fortier  sites  right s-of-way.  Increased  flow 
In  Bayou  Baratarla  and  Bayou  Des  Allemands  could  have  erosive  Impacts  on 
archeological  sites  along  the  bayou. 

PLAN  9 

o  Three  salinity  control  structures  with  appurtenant  channels,  one 
on  the  east  bank  and  two  on  the  west  bank  of  the  Mississippi  River. 

o  6,600  cfs  design  capacity  at  the  Big  Mar  site  on  the  east  bank. 

o  7,100  cfs  design  capacity  at  the  Bayou  Lasselgne  site  on  the 
west  bank. 

o  3,550  cfs  design  capacity  at  the  Oakville  site  on  the  west  bank. 

B.2.40.  The  plan  would  require  904  acres  for  construction  and  mainte¬ 
nance,  relocation  of  four  roads,  three  railroads,  and  six  pipelines,  and 
maintenance  dredging  estimated  at  46,400  cubic  yards  In  an  average  year. 

B.2.41.  The  estimated  first  cost  of  Plan  9  Is  $46,100,000.  The 
benefit-to-cost  ratio  Is  3.4.  Average  annual  benefits  over  costs  are 
estimated  to  be  $11,160,000. 

B.2.42.  Construction  Impacts  Include  converting  31  acres  of  bottomland 
hai.dwoods,  383  acres  of  wooded  swamp,  212  acres  of  fresh  marsh,  16  acres 
of  Intermediate  marsh,  and  71  acres  of  agricultural  lands  to  lower  value 
habitat.  An  estimated  624  man-days  of  hunting  loss  would  occur.  The 
loss  would  be  offset  by  the  substantial  reduction  In  projected  loss  of 
recreational  opportunities  attributed  to  the  plan.  Water  quality  In  the 
receiving  areas  would  be  generally  degraded.  Specific  water  quality 


PLAN  8 


o  Three  salinity  control  structures  with  appurtenant  channels,  one 
on  the  east  bank  and  two  on  the  west  bank  of  the  Mississippi  River. 

o  6,600  cfs  design  capacity  at  the  Big  Mar  site  on  the  east  bank. 

o  7,100  cfs  design  capacity  at  the  Bayou  Fortier  site  on  the  west 

bank. 

o  3,500  cfs  design  capacity  at  the  Oakville  site  on  the  west  bank. 

B.2.37.  The  plan  would  require  961  acres  for  construction  and 
maintenance,  relocation  of  five  roads,  three  railroads,  and  six 
pipelines,  and  maintenance  dredging  estimated  at  46,400  cubic  yards  in 
an  average  year. 

B.2.38.  The  estimated  first  cost  of  Plan  8  is  $47,700,000.  The 
benef It-to-cost  ratio  is  3.3.  Average  annual  benefits  over  the  costs 
are  estimated  to  be  $11,020,000. 

B.2.39.  Construction  Impacts  Include  converting  142  acres  of  bottomland 
hardwoods,  291  acres  of  wooded  swamp,  147  acres  of  fresh  marsh,  16  acres 
of  intermediate  marsh,  and  66  acres  of  agricultural  lands  to  lower  value 
habitat.  An  estimated  583  man-days  of  hunting  loss  would  occur.  The 
loss  would  be  offset  by  the  substantial  reduction  in  projected  loss  of 
recreational  opportunities  attributed  to  the  plan.  Water  quality  in  the 
receiving  areas  would  be  generally  degraded.  Specific  water  quality 
impacts  Include  alteration  of  the  existing  hydraulic  regime  and 
sedimentation  patterns,  and  accelerated  aging  of  Big  Mar  and  Lac  Des 
Allemands.  The  diverted  water  would  raise  the  level  of  the  Lac  Des 
Allemands  about  0.8  Inches  under  adverse  conditions.  Diverting  a 
portion  of  the  flow  at  the  Oakville  site  would  Increase  concentrations 
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B.2.34.  The  plan  would  require  886  acres  for  construction  and  mainte¬ 
nance,  relocation  of  four  roads,  three  railroads,  and  six  pipelines,  and 
maintenance  dredging  estimated  at  46,100  cubic  yards  in  an  average  year. 


.  : 
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B.2.35.  The  estimated  first  cost  of  Plan  7  is  $45,300,000.  The 
benef it-to-cost  ratio  is  3.5.  Average  annual  benefits  over  costs  are 
estimated  to  be  $11,230,000. 

B.2.36.  Construction  Impacts  Include  converting  35  acres  of  bottomland 
hardwoods,  350  acres  of  wooded  swamp,  217  acres  of  fresh  marsh,  16  acres 
of  intermediate  marsh,  and  63  acres  of  agricultural  lands  to  lower  value 
habitat.  An  estimated  598  man-days  of  hunting  loss  would  occur.  The 
loss  would  be  offset  by  the  substantial  reduction  In  projected  loss  of 
recreational  opportunities  attributed  to  the  plan.  Water  quality  in  the 
receiving  areas  would  be  generally  degraded.  Specific  water  quality 
impacts  Include  alteration  of  the  existing  hydraulic  regime  and 
sedimentation  patterns,  and  accelerated  aging  of  Big  Mar  and  Lac  Des 
Allemands.  The  diverted  water  could  raise  the  level  of  the  Lac  Des 
Allemands  about  0.6  inches  under  adverse  conditions.  Diverting  a 
portion  of  the  flow  at  the  Oakville  site  would  Increase  concentrations 
of  pollutants  and  collform  bacteria  and  decrease  water  temperatures  in 
Barataria  Bay.  A  high  probability  exists  of  affecting  cultural  remains 
in  the  Oakville  site  rights-of-way.  Increased  flow  in  Bayou  Barataria 
and  Bayou  Des  Allemands  could  have  erosive  impacts  on  archeological 
sites  along  the  bayous. 
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B.2.32.  The  estimated  first  cost  of  Plan  6  Is  $47,000,000.  The 
benef It-to-cost  ratio  is  3.4.  Average  annual  benefits  over  the  costs 
are  estimated  to  be  $11,080,000. 


B.2.33.  Construction  Impacts  include  converting  134  acres  of  bottomland 
hardwoods,  282  acres  of  wooded  swamp,  159  acres  of  fresh  marsh,  16  acres 
of  intermediate  marsh,  and  60  acres  of  agricultural  lands  to  lower  value 
habitat.  An  estimated  578  man-days  of  hunting  loss  would  occur.  This 
loss  would  be  offset  by  the  substantial  reduction  in  projected  loss  of 
recreational  opportunities  attributed  to  the  plan.  Water  quality  in  the 
receiving  area  would  be  generally  degraded.  Specific  water  quality 
impacts  include  alteration  of  the  existing  hydraulic  regime  and 
sedimentation  patterns,  and  accelerated  aging  of  Big  Mar  and  Lac  Des 
Allemands.  Diverting  a  portion  of  the  flow  at  the  Oakville  site  would 
increase  concentrations  of  pollutants  and  coliform  bacteria  and  decrease 
water  temperature  in  Baratarla  Bay.  The  diverted  water  could  raise  the 
level  of  Lac  Des  Allemands  about  0.6  inches  under  adverse  conditions.  A 
high  probability  exists  of  affecting  cultural  remains  in  the  Oakville 
and  Bayou  Fortier  sites  rights-of-way.  Increased  flow  in  Bayou 
Baratarla  and  Bayou  Des  Allemands  would  have  erosive  impacts  on 
archeological  sites  along  the  bayous. 

PLAN  7 


o  Three  salinity  control  structures  with  appurtenant  channels,  one 
on  the  east  bank  and  two  on  the  west  bank  of  the  Mississippi  River. 

o  6,600  cfs  design  capacity  at  the  Big  Mar  site  on  the  east  bank. 

o  5,325  cfs  design  capacity  at  the  Bayou  Lasselgne  site  on  the 
west  bank. 

o  5,325  cfs  design  capacity  at  the  Oakville  site  on  the  west  bank. 
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B.2.30.  Construction  Impacts  Include  converting  22  acres  of  bottomland 
hardwoods,  395  acres  of  wooded  swamp,  177  acres  of  fresh  marsh,  16  acres 
of  intermediate  marsh,  and  85  acres  of  agricultural  lands  to  lower  value 
habitat-  These  conversions  would  result  In  an  estimated  loss  of  597 
man-days  of  hunting.  This  loss  would  be  offset  by  the  substantial 
reduction  in  projected  loss  of  recreational  opportunities  attributable 
to  the  plan.  Water  quality  In  the  receiving  areas  would  be  generally 
degraded.  Specific  water  quality  Impacts  include  alteration  of  the 
existing  hydraulic  regime  and  sedimentation  patterns,  and  accelerated 
aging  of  Big  Mar  and  Lac  Des  Allemands.  The  diverted  water  could  raise 
the  level  of  Lac  Des  Allemands  about  2.5  inches  under  adverse 
conditions.  A  low  probability  exists  of  affecting  cultural  remains  in 
the  rlghts-of-way,  but  Increased  flow  In  Bayou  Des  Allemands  could  have 
erosive  Impacts  on  archeological  sites  along  the  bayou. 

PLAN  6 

o  Three  salinity  control  structures  with  appurtenant  channels,  one 
on  the  east  bank  and  two  on  the  west  bank  of  the  Mississippi  River. 

o  6,660  cfs  design  capacity  at  the  Big  Mar  site  on  the  east  bank. 

o  5,325  cfs  design  capacity  at  the  Bayou  Fortier  site  on  the  west 

bank. 

o  5,325  cfs  design  capacity  at  the  Oakville  site  on  the  west  bank. 

B.2.31.  The  plan  would  require  960  acres  for  construction  and 
maintenance,  relocation  of  five  roads,  three  railroads,  and  six 
pipelines,  and  maintenance  dredging  estimated  at  46,100  cubic  yards  In 
an  average  year. 


I  • 
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B.2>27.  Construction  Impacts  Include  converting  161  acres  of  bottomland 
hardwoods,  318  acres  of  wooded  swamp,  130  acres  of  fresh  marsh,  16  acres 
of  intermediate  marsh,  and  82  acres  of  agricultural  lands  to  lower  value 
habitat.  An  estimated  loss  of  615  man-days  of  hunting  would  occur. 

This  loss  would  be  offset  by  the  substantial  reduction  in  projected  loss 
of  recreational  opportunities  attributable  to  the  plan.  Water  quality 
in  the  receiving  areas  would  be  generally  degraded.  Specific  water 
quality  impacts  Include  alteration  of  the  existing  hydraulic  regime  and 
sedimentation  patterns,  and  accelerated  aging  of  Big  Mar  and  Lac  Des 
Allemands.  The  diverted  water  could  raise  the  level  of  Lac  Des 
Allemands  about  2.5  inches  under  adverse  conditions.  A  high  probability 
exists  of  affecting  cultural  remains  in  the  Bayou  Fortier  site  rights- 
of-way,  and  increased  flow  in  Bayou  Des  Allemands  could  have  erosive 
impacts  on  archeological  sites  along  the  bayou. 

PLAN  5 

o  Two  salinity  control  structures  with  appurtenant  channels,  one 
on  the  east  bank  and  one  on  the  west  bank  of  the  Mississippi  River. 

o  6,600  cfs  design  capacity  at  the  Big  Mar  site  on  the  east  bank. 

o  10,650  cfs  design  capacity  at  the  Bayou  Lasseigne  site  on  the 
west  bank. 

B.2.28.  Plan  Implementation  requires  a  total  of  778  acres  of 
construction  and  maintenance,  relocation  of  three  roads,  two  railroads, 
and  five  pipelines,  and  maintenance  dredging  estimated  at  47,100  cubic 
yards  in  an  average  year. 

b.2.29.  The  estimated  first  cost  of  Plan  5  is  $44,200,000.  The  ratio 
of  average  annual  benefits  to  average  annual  cost  is  3.6.  Average 
annual  benefits  in  excess  of  costs  are  $11,360,000. 
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B.2.24.  Construction  Impacts  include  converting  121  acres  of  bottomland 
hardwoods,  516  acres  of  wooded  swamp,  206  acres  of  fresh  marsh,  and  123 
acres  of  agricultural  lands  to  lower  value  habitat.  An  estimated  loss 
of  8A5  man-days  of  hunting  would  occur.  This  loss  would  be  offset  by 
the  substantial  reduction  in  projected  loss  of  recreational  opportuni¬ 
ties  attributable  to  the  plan.  Water  quality  in  the  receiving  areas 
would  be  generally  degraded.  Specific  water  quality  impacts  include 
alteration  of  the  existing  hydraulic  regime  and  sedimentation  patterns, 
and  accelerated  aging  of  Big  Mar  and  Lac  Des  Allemands.  The  diverted 
water  could  raise  the  level  of  Lac  Des  Allemands  about  2.5  inches  under 
adverse  conditions.  A  high  probability  exists  of  affecting  cultural 
remains  in  the  Bayou  Fortier  site  rights-of-way,  and  Increased  flow 
could  have  erosive  impacts  on  archeological  sites  along  Bayou  Des 
Allemands. 

FLAN  4 

o  Two  salinity  control  structures  with  appurtenant  channels,  one 
on  the  east  bank  and  one  on  the  west  bank  of  the  Mississippi  River. 

o  6,600  cfs  design  capacity  at  the  Big  Mar  site  on  the  east  bank. 

o  10,650  cfs  design  capacity  at  the  Bayou  Fortier  site  on  the  west 

bank. 


B.2.25.  Plan  implementation  requires  a  total  of  905  acres  for 
construction  and  maintenance,  relocation  of  four  roads,  two  railroads, 
and  five  pipelines,  and  maintenance  dredging  estimated  at  47,100  cubic 
yards  in  an  average  year. 

B.2.26.  The  estimated  first  cost  of  Plan  4  is  $47,600,000.  The  ratio 
of  average  annual  benefits  to  average  annual  cost  is  3.4.  Average 
annual  benefits  in  excess  of  costs  are  $11,060,000. 


I 


I 


I 


I 


» 


( 


B-48 


attributable  to  the  plan.  Mater  quality  In  the  receiving  areas  would  be 
generally  degraded.  Specific  water  quality  impacts  Include  alteration 
of  the  existing  hydraulic  regime  and  sedimentation  patterns,  and 
accelerated  aging  of  Big  Mar  and  Lac  Des  Allemands.  The  diverted  water 

could  raise  the  level  of  Lac  Des  Allemands  about  2.5  inches  under 

adverse  conditions.  A  high  probability  exlats  of  affecting  cultural 
remains  In  the  Bayou  Fortier  site  rlghts-of-way ,  and  Increased  flow 
could  have  erosive  Impacts  on  archeological  sites  along  Bayou  Des 
Allemands . 

PLAN  3 

o  Three  salinity  control  structures  with  appurtenant  channels,  one 
on  the  east  bank  and  two  on  the  west  bank  of  the  Mississippi  River. 

o  6,600  cfs  design  capacity  at  the  Big  Mar  site  on  the  east  bank. 

o  5,325  cfs  design  capacity  at  the  Bayou  Fortier  site  on  the  west 

bank . 

o  5,325  cfs  design  capacity  at  the  Bayou  Lasseigne  site  on  the 
west  bank. 

B.2.22.  Plan  implementation  requires  a  total  of  1,169  acres  for 
construction  and  maintenance,  relocation  of  six  roads,  three  railroads, 
and  seven  pipelines,  and  maintenance  dredging  estimated  at  47,100  cubic 
yards  in  an  average  year. 

B.2.23.  The  estimated  first  cost  of  Plan  3  is  $53,900,000.  The  ratio 
of  average  annual  benefits  to  average  annual  costs  is  3.0.  Average 
annual  benefits  In  excess  of  costs  are  $10,440,000. 


inches  under  adverse  conditions.  A  high  probability  exists  of  affecting 
cultural  remains  in  the  Bayou  Fortier  site  rights-of-way,  and  Increased 
flow  in  Bayou  Des  Alleraands  could  have  erosive  Impacts  on  archeological 
sites  along  the  bayou. 

PLAN  2 

o  Three  salinity  control  structures  with  appurtenant  channels,  one 
on  the  east  bank  and  two  on  the  west  bank  of  the  Mississippi  River. 

o  6,600  cfs  design  capacity  at  the  Big  Mar  site  on  the  east  bank. 

o  3,550  cfs  design  capacity  at  the  Bayou  Fortier  site  on  the  west 

bank . 

o  7,100  cfs  design  capacity  at  the  Bayou  Lasseigne  site  on  the 
west  bank. 

B.2.19.  Plan  implementation  requires  a  total  of  1,131  acres  for 
construction  and  maintenance,  relocation  of  six  roads,  three  railroads, 
and  seven  pipelines,  and  maintenance  dredging  estimated  at  47,100  cubic 
yards  in  an  average  year. 

B.2.20.  The  first  cost  of  Plan  2  is  estimated  to  be  $52,700,000.  The 
ratio  of  average  annual  benefits  to  average  annual  costs  is  3.0. 

Average  annual  benefits  in  excess  of  costs  are  estimated  at  $10,550,000. 

B.2.21.  Construction  impacts  Include  converting  105  acres  of  bottomland 
hardwoods,  511  acres  of  wooded  swamps,  194  acres  of  fresh  marsh,  16 
acres  of  intermediate  marsh,  and  122  acres  of  agricultural  lands  to 
lower  value  habitat.  These  conversions  would  result  in  an  estimated 
loss  of  814  man-days  of  hunting.  This  loss  would  be  offset  by  the 
substantial  reduction  in  projected  loss  of  recreational  opportunities 


PLAN  1 


o  Three  salinity  control  structures  with  appurtenant  channels,  one 
on  the  east  bank  and  two  on  the  west  bank  of  the  Mississippi  River. 

o  6,600  cfs  design  capacity  at  the  Big  Mar  site  on  the  west  bank. 

o  7,100  cfs  design  capacity  at  the  Bayou  Lasselgne  site  on  the 
west  bank. 

o  3,550  cfs  design  capacity  at  the  Bayou  Lasselgne  site  on  the 
west  bank. 

B.2.16.  The  plan  would  require  1,139  acres  for  construction  and  mainte¬ 
nance,  relocation  of  six  roads,  three  railroads,  and  seven  pipelines, 
and  maintenance  dredging  estimated  at  47,100  cubic  yards  in  an  average 
year. 


B.2.17.  The  first  cost  of  Plan  1  is  estimated  to  be  $53,900,000  and  the 
benef It-to-cost  ratio  is  3.0.  Average  annual  benefits  over  costs  are 
estimated  at  $10,440,000. 

B.2.18.  Construction  impacts  Include  converting  133  acres  of  bottomland 
hardwoods,  484  acres  of  wooded  swamps,  194  acres  of  fresh  marsh,  16 
acres  of  Intermediate  marsh,  and  121  acres  of  agricultural  lands  to 
lower  value  habitat.  These  land  conversions  would  cause  an  estimated 
loss  of  814  man-days  of  hunting.  However,  this  loss  would  be  offset  by 
the  sobstantlal  reduction  in  projected  loss  of  recreational  opportuni¬ 
ties  attributable  to  the  plan.  Water  quality  in  the  receiving  areas 
would  be  generally  degraded.  Specific  water  quality  impacts  Include 
alteration  of  the  existing  hydraulic  regime  and  sedimentation  patterns, 
and  possible  accelerated  aging  of  Big  Mar  and  Lac  Des  Allemands.  The 
diverted  water  could  raise  the  level  of  Lac  Des  Allemands  about  2.5 
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B.2.12.  The  Federal  Government  will  determine  the  reasonableness  of  the 
costs  Incurred  In  acquiring  the  required  real  estate  Interests  and 
credit  them  to  the  non-Federal  share  of  the  project  construction  costs 
upon  receipt  of  certified  Invoices. 

B.2.13.  The  Federal  Government  will  require  the  right  to  enter  at 
reasonable  times  and  In  a  reasonable  manner  upon  land  which  the  sponsor 
owns  or  controls  for  access  to  the  project. 

B.2.IA.  As  part  of  the  operation  and  maintenance  of  the  project,  the 
non-Federal  sponsor  will  establish  an  Interagency  advisory  group  to 
participate  In  decisions  governing  structure  operation.  This  group 
should  include  people  from  the  local,  state,  and  Federal  sectors 
knowledgeable  In  the  multiple  needs  of  fish  and  wildlife  resources, 
navigation,  water  supply,  and  flood  control.  The  sponsor  must  also 
maintain  a  network  for  collecting  climatological,  chemical,  hydrologi¬ 
cal,  and  biological  data  essential  for  determining  the  best  use  of 
diverted  water.  The  design  and  conduct  of  the  long-term  monitoring 
system  will  be  determined  by  the  New  Orleans  District  with  the 
cooperation  of  the  Interagency  advisory  group  after  the  postconstruction 
monitoring  phase  is  completed.  The  sponsor  will  provide  timely  reports 
containing  collected  data  and  analysis  of  structure  operation  and 
results  to  the  New  Orleans  District.  The  district  will  review  the 
reports  to  determine  whether  the  structure  operation  manual  should  be 
modified  to  obtain  maximum  benefits. 

ALTERNATIVE  PLANS 

B.2.15.  The  16  plans  and  existing  and  projected  2035  conditions  without 
Federal  action  are  summarized  and  assessed  in  tables  B-2-4,  B-2-5,  and 
B-2-6.  The  elements  of  the  plans  are  shown  In  plate  B-2.  Factors  that 
differ  between  plans  are  described  In  the  following  paragraphs. 
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o  5,325  cfs  design  capacity  at  Bayou  Lasseigne  site  on  the  west 


hank. 


B.2.49.  The  construction  of  Plan  12  would  require  1,126  acres  for 
construction  and  maintenance,  relocation  of  four  roads,  three  railroads, 
six  pipelines,  and  seven  camps,  and  maintenance  dredging  at  46,100  cubic 
yards  per  year. 

B.2.50.  The  first  cost  of  Plan  12  is  estimated  at  $46,700,000.  The 
ratio  of  average  annual  benefits  to  average  annual  costs  is  3.4.  The 
average  annual  net  benefits  are  estimated  at  $11,110,000. 

B.2.51.  Construction  impacts  Include  converting  42  acres  of  bottomland 
hardwoods,  295  acres  of  wooded  swamp,  132  acres  of  fresh  marsh,  16  acres 
of  intermediate  marsh,  211  acres  of  brackish  marsh,  and  87  acres  of 
agricultural  lands  to  lower  value  habitat.  The  land  conversion  would 
result  in  the  loss  of  623  man-days  of  hunting.  This  loss  would  be 
offset  by  a  substantial  reduction  in  projected  loss  of  recreational 
opportunities  attributed  to  the  plan.  Water  quality  in  the  receiving 
areas  would  be  generally  degraded.  Specific  water  quality  Impacts 
I  associated  with  this  plan  include  alteration  of  the  existing  hydraulic 

regime  and  sedimentation  patterns,  and  accelerated  aging  of  Big  Mar  and 
Lac  Des  Allemands.  The  diverted  flow  could  raise  water  levels  in  Lac 
Des  Allemands  about  0.6  Inches  under  adverse  conditions.  Pollutants  and 
conform  bacteria  would  enter  Barataria  Bay  in  greater  quantities  and 
water  temperatures  would  be  decreased.  A  very  high  probability  exists 
of  affecting  a  known  archeological  site  in  the  Myrtle  Grove  rights-of- 
way.  Increased  flows  in  Bayou  Des  Allemands  could  have  erosive  impacts 
on  archeological  sites  along  that  bayou. 
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PLAN  13 


o  Three  salinity  control  structures  with  appurtenant  channels,  one 
on  the  east  bank  and  two  on  the  west  bank  of  the  Mississippi  River. 

o  6,600  cfs  design  capacity  at  Big  Mar  on  the  east  bank. 

o  3,550  cfs  design  capacity  at  Myrtle  Grove  on  the  west  bank. 

o  7,100  cfs  design  capacity  at  Bayou  Fortier  site  on  the  west 

bank. 


B.2.52.  Plan  13  would  require  1,249  acres  for  construction  and 
maintenance,  relocation  of  five  roads,  three  railroads,  six  pipelines, 
and  seven  camps,  and  maintenance  dredging  estimated  at  46,400  cubic 
yards  per  year. 

B.2.53.  The  first  cost  of  Plan  13  is  estimated  at  $49,100,000.  The 
ratio  of  average  annual  benefits  to  average  annual  cost  is  3.2.  Average 
annual  benefits  in  excess  of  costs  are  estimated  at  $10,890,000. 

B.2.54.  Construction  impacts  Include  converting  149  acres  of  bottomland 
hardwoods,  252  acres  of  wooded  swamp,  89  acres  of  fresh  marsh,  16  acres 
of  intermediate  marsh,  207  acres  of  brackish  marsh,  and  85  acres  of 
agricultural  lands  to  lower  value  habitat.  The  land  conversion  would 
result  in  the  loss  of  702  man-days  of  hunting.  This  loss  would  be 
offset  by  a  substantial  reduction  in  the  projected  loss  of  recreational 
opportunities  attributed  to  the  plan.  Water  quality  in  the  receiving 
areas  would  be  generally  degraded.  Specific  water  quality  impacts 
associated  with  this  plan  Include  alteration  of  the  existing  hydraulic 
regime  and  sedimentation  patterns,  and  accelerated  aging  of  Big  Mar  and 
Lac  Des  Allemands.  The  diverted  flow  could  raise  the  level  of  Lac  Des 
Allemands  about  0.8  inches  under  adverse  conditions.  Pollutants  and 
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coliform  bacteria  would  enter  the  Barataria  Bay  in  greater  quantities 
and  water  temperatures  would  be  decreased.  A  very  high  probability 
exists  for  affecting  a  known  archeological  site  in  the  Myrtle  Grove 
rlghts-of-way ,  and  a  high  probability  exists  of  affecting  cultural 
remains  in  the  Bayou  Fortier  rlghts-of-way.  Increased  flows  in  Bayou 
Des  Allemands  could  have  erosive  Impacts  on  archeological  sites  along 
the  bayou. 

PLAN  14 

o  Three  salinity  control  structures  with  appurtenant  channels,  one 
on  the  east  bank  and  two  on  the  west  bank  of  the  Mississippi  River. 

o  6,600  cfs  design  capacity  at  Big  Mar  on  the  east  bank. 

o  3,550  cfs  design  capacity  at  Myrtle  Grove  on  the  west  bank. 

o  7,100  cfs  design  capacity  at  Bayou  Lasselgne  site  on  the  west 

bank. 

B.2.55.  Plan  14  would  require  1,193  acres  for  construction  and 
maintenance,  relocation  of  four  roads,  three  railroads,  six  pipelines, 
and  seven  camps,  and  maintenance  dredging  estimated  at  46,400  cubic 
yards  per  year. 

B.2.56.  The  first  cost  of  Plan  14  is  estimated  at  $47,500,000.  The 
ratio  of  average  annual  benefits  to  average  annual  cost  is  3.3.  Average 
annual  benefits  in  excess  of  costs  are  estimated  at  $11,040,000. 

B.2.57.  Construction  Impacts  include  converting  38  acres  of  bottomland 
hardwoods,  344  acres  of  wooded  swamp,  154  acres  of  fresh  marsh,  16  acres 
of  Intermediate  marsh,  207  acres  of  brackish  marsh,  and  90  acres  of 
agricultural  lands  to  lower  value  habitat.  The  land  conversion  would 


result  In  the  loss  of  686  man-days  of  hunting.  This  loss  would  be 
offset  by  a  substantial  reduction  in  the  projected  loss  of  recreational 
opportunities  attributed  to  the  plan.  Water  quality  in  three  receiving 
areas  would  be  generally  degraded.  Specific  water  quality  impacts 
associated  with  this  plan  include  alteration  of  the  existing  hydraulic 
regime  and  sedimentation  patterns,  and  accelerated  aging  of  Big  Mar  and 
Lac  Des  Allemands.  The  diverted  flow  could  raise  the  level  of  Lac  Des 
Allemands  about  0.8  Inches  under  adverse  conditions.  Pollutants  and 
coliform  bacteria  would  enter  Barataria  Bay  in  greater  quantities  and 
water  temperature  would  be  decreased.  A  very  high  probability  exists 
for  affecting  a  known  archeological  site  in  the  Myrtle  Grove  rights-of- 
way.  The  increased  flow  in  Bayou  Des  Allemands  could  affect 
archeological  sites  along  the  bayou. 

PLAN  15 

o  Four  salinity  control  structures  with  appurtenant  channels,  one 
on  the  east  bank  and  three  on  the  west  bank  of  the  Mississippi  River, 

o  6,600  cfs  design  capacity  at  Big  Mar  on  the  east  ^«nk. 

o  3,550  cfs  design  capacity  at  Myrtle  Grove  on  the  west  bank. 

o  3,550  cfs  design  capacity  at  Bayou  Fortier  site  on  the  west 

bank. 

o  3,550  cfs  design  capacity  at  Bayou  Lasselgne  site  on  the  west 

bank. 

B.2.58.  Plan  15  would  require  1,464  acres  for  construction  and 
maintenance,  relocation  of  seven  roads,  four  railroads,  eight  pipelines, 
and  seven  camps,  and  maintenance  dredging  estimated  at  46,500  cubic 
yards  per  year. 


B.2.59.  The  first  cost  of  Plan  15  is  estimated  at  $54,500,000.  The 
ratio  of  average  annual  benefits  to  average  annual  cost  Is  2.9.  Average 
annual  benefits  in  excess  of  costs  are  estimated  at  $10,360,000. 

B.2.60.  Construction  impacts  include  converting  121  acres  of  bottomland 
hardwoods,  405  acres  of  wooded  swamp,  145  acres  of  fresh  marsh,  16  acres 
of  Intermediate  marsh,  207  acres  of  brackish  marsh,  and  126  acres  of 
agricultural  lands  to  lower  value  habitat.  The  conversion  would  result 
in  the  loss  of  731  man-days  of  hunting.  This  loss  would  be  offset  by  a 
substantial  reduction  in  the  projected  loss  of  recreational 
opportunities  attributed  to  the  plan.  Water  quality  In  the  receiving 
areas  would  be  generally  degraded.  Specific  water  quality  impacts 
associated  with  this  plan  include  alteration  of  the  existing  hydraulic 
regime  and  sedimentation  patterns,  and  accelerated  aging  of  Big  Mar  and 
Lac  Des  Allemands.  The  diverted  flow  could  raise  the  level  of  Lac  Des 
Allemands  about  0.8  Inches  under  adverse  conditions.  Pollutants  and 
water  temperatures  would  be  decreased.  A  very  high  probability  exists 
of  affecting  a  known  archeological  site  in  the  Myrtle  Grove  rights-of- 
way.  Increased  flows  in  Bayou  Des  Allemands  could  have  erosive  impacts 
on  archeological  sites  along  the  bayou. 

PLAN  16 

o  Two  salinity  control  structures  with  appurtenant  channels  and 
levees,  one  on  the  east  bank  and  one  on  the  west  bank  of  the  Mississippi 
River. 

o  6,600  cfs  design  capacity  at  the  Big  Mar  site  on  the  east  bank. 

o  10,650  cfs  design  capacity  at  the  Davis  Pond  site  on  the  west 

bank. 
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B.2.6I.  Plan  16  would  require  685  acres  for  construction  and 
maintenance,  relocation  of  three  roads,  three  railroads,  and  10 
pipelines.  To  prevent  flooding  of  adjacent  areas  and  ^assure  ponding  In 
the  7,425-acre  overflow  area  would  require  15.4  miles  of  levees  and  five 
weirs.  To  redirect  Intercepted  drainage  would  require  clearing  and 
snagging  7.9  miles  of  drainage  and  navigation  canals,  and  addition  of  a 
new  drainage  canal,  a  new  pumping  station  with  a  capacity  of  260  cfs, 
and  a  pump  with  a  100  cfs  capacity  at  the  St.  Charles  Parish  pumping 
station  on  Cousin  Canal.  Maintenance  dredging  is  estimated  at  19,800 
cubic  yards  per  year. 

B.2.62.  The  first  cost  of  Plan  16  Is  estimated  at  $47,400,000.  The 
ratio  of  average  annual  benefits  to  average  annual  costs  Is  3.3. 

Average  annual  benefits  In  excess  of  costs  are  estimated  at  $11,000,000. 

B.2.63.  Construction  Impacts  Include  converting  122  acres  of  bottomland 
hardwoods,  118  acres  of  wooded  swamp,  109  acres  of  fresh  marsh,  and  51 
acres  of  agricultural  and  developed  lands  to  lower  value  habitat. 

Excess  dredged  material  would  be  used  to  create  175  acres  of  marsh.  The 
conversion  would  result  In  the  loss  of  338  man-days  of  hunting.  This 
loss  would  be  offset  by  a  substantial  reduction  In  the  projected  loss  of 
recreational  opportunities  attributed  to  the  plan.  Water  quality  In  the 
receiving  areas  would  be  generally  degraded.  Specific  water  quality 
Impacts  associated  with  the  plan  Include  alteration  of  the  existing 
hydraulic  regime  and  sedimentation  patterns,  and  possible  accelerated 
aging  of  Big  Mar  and  Lake  Cataouatche.  However,  dispersion  of  the  water 
over  the  7,425-acre  Davis  Pond  overflow  area  would  allow  the  water  to 
warm,  and  5  to  20  percent  of  the  pollutants,  60  to  90  percent  of  the 
sediment,  and  12  percent  of  the  fecal  coliform  bacteria  to  be  removed. 
The  remainder  of  the  fecal  coliform  bacteria  would  die  off  In  Lake 
Cataouatche  and  Salvador.  Over  a  50-year  period,  a  delta  would  form  In 
the  overflow  area  covering  four  square  miles  and  ranging  from  1  to  4 
feet  In  thickness  with  an  ultimate  elevation  between  2  and  3  feet.  A 
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high  probability  exists  for  encountering  cultural  remains  along  Bayous 
Bois  Piquant  and  Verret.  The  diverted  water  could  raise  the  level  of 
Lake  Cataouatche  about  4  inches  and  Lake  Salvador  about  1  inch  under 
adverse  conditions. 
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Section  3.  TRADE-OFF  ANALYSIS 

PLAN  COMPARISON 

ECONOMIC  EVAUJi^ION 

B.3.1.  First  Cost.  Table  B-3-1  shows  a  cost  summary  for  the  16 
plans.  All  plans  Include  the  Big  Mar  site  In  the  Breton  Sound  Basin 
with  an  estimated  first  cost  of  $15.3  million.  The  estimated  first  cost 
for  the  Baratarla  Basin  depends  on  the  number  of  diversion  structures, 
amount  of  relocations,  and  quantity  of  excavation  required  by  a  particu¬ 
lar  plan.  The  estimated  first  costs  of  the  plans  range  between  $44.7 
and  $54.7  million.  Plans  2,  5,  7,  9,  12,  and  14  use  the  Bayou  Lasselgne 
site  as  the  primary  diversion  location.  Plans  1,  4,  6,  8,  11,  and  13 
use  Bayou  Fortier  as  the  primary  diversion  location.  Plan  16  uses  Davis 
Pond  as  the  diversion  site.  Comparing  plans  using  the  Bayou  Lasselgne 
site  with  plans  using  the  Bayou  Fortier  site  (Plans  1  and  2,  4  and  5,  6 
and  7,  8  and  9,  11  and  12,  and  13  and  14)  reveals  that  the  Bayou 
Lasselgne  plans  are  less  costly  because  fewer  relocations  and  less 
excavation  are  necessary.  Comparing  Plan  16,  with  a  single  structure  at 
Davis  Pond,  and  the  other  plans  reveals  that  plans  using  the  Bayou 
Lasselgne  and  Bayou  Fortier  sites  In  combination  with  each  other  (plans 
1,  2,  3,  10,  and  15)  are  most  costly  and  all  others  are  less  costly. 

Plan  16  Is  costly  because  of  the  relocations  necessary  and  drainage 
features  required  to  mitigate  effects  on  local  drainage.  However,  the 
difference  In  cost  between  Plan  16  at  $47,400,000  and  Plan  15,  the  least 
costly  plan  at  $44,200,000,  Is  only  about  7  percent.  Plan  15,  with  an 
equal  division  of  flow  between  the  Bayou  Lasselgne,  Bayou  Fortier,  and 
Myrtle  Grove  sites.  Is  the  most  costly  at  $54,500,000.  Rankings  of  the 
plans  are  shown  In  tables  B-2-4,  B-2-5,  and  B-2-6. 

B.3.2.  Operation  and  Maintenance.  The  estimated  annual  operation  and 
maintenance  (O&M)  cost  varies  between  $471,000  and  $553,000.  This  cost 
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TABU  B-3-1 


SUMMARY  OF  ECONOMIC  ANALYSES  OF  ALTERNATIVES 


Basin 

First 

Annua  I 

Annual 

Net 

Benefit  to 

. 

P  Ians 

Element 

Cost 

Costs 

Benefits 

Benefits 

Cost  Ratio 

1 

Brecon  Sound 

15,300 

1,500 

6,050 

4,550 

Baratarla 

38,600 

3,820 

9,710 

5,890 

3.0 

Total 

53,900 

5,320 

15,760 

10,440 

2 

Breton  Sound 

15,300 

1,500 

6,050 

4,550 

Baratarla 

37,400 

3,710 

9,710 

6,000 

3.0 

Total 

52,700 

5.210 

15,760 

10,550 

3 

Breton  Sound 

15,300 

1,500 

6,050 

4,550 

' 

Baratarla 

38,500 

3,820 

9,710 

5,890 

3.0 

Total 

53,900 

5,320 

15,760 

10,440 

i- 

Breton  Sound 

15,300 

1,500 

6,050 

4,550 

Baratarla 

32,300 

3,200 

9,710 

5,510 

3.4 

Total 

47,600 

4,700 

15,760 

11,060 

5 

Breton  Sound 

15,300 

1,500 

6,050 

4,550 

Baratarla 

28.900 

2,900 

9,710 

6,810 

3.6 

Total 

44.200 

4,400 

15,760 

11,360 

6 

Breton  Sound 

15,300 

1,500 

6,050 

4,550 

Baratarla 

31,700 

3,180 

9,710 

6,530 

3.4 

Total 

47,000 

4,680 

15,760 

11,080 

7 

Breton  Sound 

15,300 

1,500 

6,050 

4,550 

Baratarla 

30,000 

3,030 

9,710 

6,680 

3.5 

Total 

45,300 

4,530 

15,760 

11,230 

8 

Breton  Sound 

15,300 

1,500 

6,050 

4,550 

-■  ■ 

Baratarla 

32,400 

3,240 

9,710 

6,470 

3.3 

Total 

47,700 

4,740 

15,760 

11,020 

9 

Breton  Sound 

15,300 

1,500 

6,050 

4,550 

Baratarla 

30,800 

3,100 

9,710 

6,610 

3.4 

Total 

46,100 

4,600 

15,760 

11,160 

10 

Breton  Sound 

15,300 

1,500 

6,050 

4,550 

Baratarla 

37,800 

3,780 

9,710 

5,930 

3.0 

Total 

53,100 

5,280 

15,760 

10,480 

u 

Breton  Sound 

15,300 

1,500 

6,050 

4,550 

Baratarla 

33,100 

3,310 

9,710 

6,400 

3.3 

Total 

48,400 

4,810 

15,760 

11,950 

12 

Breton  Sound 

15,300 

1,500 

6,050 

4,550 

Baratarla 

31,400 

3,150 

9,710 

6,560 

3.4 

Total 

46,700 

4,650 

15,760 

11,110 

13 

Breton  Sound 

15,300 

1,500 

6,050 

4,550 

Baratarla 

33,800 

3,370 

9,710 

6,340 

3.2 

Total 

49,100 

4,870 

15,760 

10,890 

■ 

14 

Breton  Sound 

15,300 

1,500 

6,050 

4,550 

Baratarla 

32,200 

3,220 

9,710 

6,490 

3.3 

Total 

47,500 

4,720 

15,760 

11,040 

15 

Breton  Sound 

15,300 

1,500 

6,050 

4,550 

Baratarla 

39,200 

3,900 

9,710 

5,810 

2.9 

Total 

54,500 

5,400 

15,760 

10,360 

16 

Breton  Sound 

15,300 

1,500 

6,050 

4,550 

Baratarla 

32,100 

3,260 

9,710 

6,450 

3.3 

Total 

47,400 

4,760 

15,760 

11,000 

•  ' 
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includes  the  O&M  for  a  monitoring  program,  structures,  maintenance 
dredging  of  the  channels,  and  Increased  maintenance  dredging  in  the 
Mississippi  River,  Southwest  Pass.  The  cost  per  site. depends  on  the 
number  of  sites  in  the  plan.  The  major  differences  in  the  O&M  costs 
between  plans  depends  on  the  amount  of  channel  maintenance  dredging. 

Plan  5,  with  the  Bayou  Lasselgne  site  in  the  Baratarla  Basin,  is  the 
least  costly  at  $471,000.  Plan  4  has  identical  O&M  costs.  Plan  16, 
with  the  Davis  Pond  site  in  the  Baratarla  Basin,  costs  an  estimated 
$545,000.  Although  Plan  16  has  only  one  site  in  the  Baratarla  Basin, 
the  high  cost  is  due  to  the  maintenance  of  the  extensive  drainage  canals 
and  levee  system.  Plan  15,  with  four  sites,  is  the  most  costly  at 
$553,000. 

B.3.3.  Average  Annual  Costs.  The  average  annual  costs  of  the  plans 
range  between  $4,400,000  and  $5,400,000.  This  cost  includes  $615,000  in 
lost  oyster  production.  Plan  5  with  two  structures  is  the  least  costly 
and  has  annual  charges  of  $4,400,000.  Plan  7,  which  apportions  the  flow 
equally  between  Bayou  Lasselgne  and  Oakville,  is  the  second  least  costly 
at  $4,530,000.  Plan  16  with  two  structures  is  the  ninth  most  costly  at 
$4,760,000.  Plan  15  with  four  sites  is  the  most  costly  at  $5,400,000. 

B.3.4.  Benefits .  All  16  plans  are  economically  justified.  The  tangi¬ 
ble  (monetary)  benefits  are  the  same  for  all  plans.  The  average  annual 
benefits  to  the  commercial  and  recreational  fish  and  wildlife  resources 
are  estimated  at  $15,764,000.  About  94  percent  of  the  benefits  or 
$14,903,000  are  attributed  to  commercial  fisheries,  2  percent  or 
$291,000  to  commercial  wildlife,  1  percent  or  $135,000  to  sport  fishing, 
and  3  percent  or  $435,000  to  sport  hunting.  The  oyster  fishery  is  the 
largest  benefit  category  accounting  for  90  percent  of  the  total  tangible 
benefits,  followed  by  shrimp,  menhaden,  blue  crab,  Atlantic  croaker, 
seatrout,  spot,  and  red  drum  with  4  percent.  Approximately  62  percent 
of  the  total  benefits  would  be  in  the  Baratarla  Basin. 
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B.3.5.  The  plans  would  produce  other  tangible  and  Intangible  benefits 
that  were  not  quantified.  They  Include  increased  plant  species  diver¬ 
sity,  improved  habitat  for  nongame  and  noncommercial  species,  improved 
productivity  of  wooded  swamps  and  associated  freshwater  fish  and  wild¬ 
life,  increased  potential  for  recreation,  minimized  loss  of  marsh 
capacity  to  buffer  hurricane  tides  and  to  treat  wastewater,  enhanced 
property  values,  and  better  maintained  unique  cultural  heritage  and 
lifestyles  of  the  coastal  fishing  and  trapping  communities. 

B.3.6.  The  magnitude  of  the  unquantified  benefits  varies  between  plans 
and  is  related  to  the  point  of  diversion  and  the  quantity  of  flow  diver¬ 
ted.  Plans  1  through  5,  which  introduce  all  the  flow  in  the  upper 
basins,  produce  the  most  unquantified  benefits.  These  plans  allow  the 
freshwater  to  remain  in  the  basins  the  longest  time  and  benefit  the 
largest  area,  thus  producing  the  most  benefits.  Plans  6  through  16 
decrease  the  flow  through  the  upper  basin,  thereby  reducing  the  size  of 
the  area  benefited  and  unquantified  benefits.  Plan  16  does  benefit 
areas  of  wetlands  that  would  not  be  benefited  by  other  plans.  There¬ 
fore,  the  difference  in  area  benefited  by  Plan  1  through  5  and  Plan  16 
is  slight. 

B.3.7.  Benefit-to-cost  ratios.  Based  on  the  monetary  benefits,  all  16 
plans  have  a  favorable  benef It-to-cost  (B/C)  ratio.  The  B/C  ratios 
range  between  3.6  and  2.9.  Each  plan  includes  the  Breton  Sound  Basin 
element  with  a  B/C  ratio  of  4.0.  The  Barataria  Basin  element  of  Plan  5 
with  one  site  has  the  highest  B/C  ratio,  3.4.  The  overall  B/C  ratio  for 
the  plan  is  3.6.  Plan  7  with  two  structures  in  the  Barataria  Basin  has 
an  overall  B/C  ratio  of  3.3.  Plans  6,  9,  and  12  with  two  sites  in  the 
Barataria  Basin  have  the  third  highest  overall  B/C  ratio  of  3.4.  Plan 
16  has  an  overall  B/C  ratio  of  3.3,  and  the  Barataria  Basin  element  with 
one  site  has  a  B/C  ratio  of  3.0.  Plan  15  has  the  lowest  overall  B/C 
ratio,  2.9.  The  B/C  ratios  for  the  plan  are  shown  in  table  B-3-1. 
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B.3.8.  Excess  benefits  over  cost.  The  net  benefits  range  between 
$11,360,000  for  Plan  5  and  $10,360,000  for  Plan  15.  Each  plan  Includes 
the  Breton  Sound  Basin  element  with  $4,550,000  In  excess  benefits  over 
costs.  The  Baratarla  element  In  Plan  5  produces  the  most  net  benefits, 
$6,810,000.  Plan  7  yields  the  second  highest  excess  benefits  over 
costs,  $11,230,000,  and  the  Baratarla  element  yields  $6,680,000.  Plan 
16  produces  net  benefits  of  $11,000,000.  Plan  15  has  the  lowest  net 
benefits,  $10,360,000.  Table  B-3-1  displays  the  net  benefits  for  the 
plans . 

ENVIRONMENTAL  QUALITY  EVALUATION 

B.3.9.  Wetlands .  All  plans  would  result  In  saving  99,162  acres  of 
marsh;  82,690  acres  in  the  Baratarla  Basin  and  16,472  acres  in  the 
Breton  Sound  Basin.  The  plans  also  produce  a  number  of  Intangible 
benefits,  as  previously  discussed.  The  amount  of  Intangible  benefits 
generated  by  an  Individual  plan  depends  on  the  point  of  freshwater 
introduction  and  the  quantity  of  flow.  Plans  1  through  5  Introduce  all 
flow  In  the  upper  portions  of  the  basins.  This  point  of  introduction 
would  affect  the  largest  area  and  produce  the  most  beneficial  effects  on 
the  wetlands.  Plans  6  through  15  that  introduce  a  portion  of  the  flow 
lower  down  In  the  Baratarla  Basin  would  induce  fewer  benefits.  Plan  16 
Introduces  flows  farther  down  In  the  basin  than  Plans  1  through  5  but 
the  area  benefited  Is  only  slightly  less.  The  adverse  construction 
Impacts  of  the  plans  vary  depending  on  the  quantity  of  excavation 
required.  Plan  16  would  require  the  least  amount  of  wetlands,  349 
acres.  Plan  5  with  slightly  more  excavation  would  require  the  second 
smallest  area,  610  acres.  Construction  of  Plan  15  would  affect  the 
largest  area,  894  acres.  A  comparison  of  the  impacts  on  the  wetlands  is 
summarized  in  table  B-2-4,  B-2-5,  and  B— 2-6. 

B.3.10.  Water  Bodies.  Although  waterbodies  would  continue  to  expand, 
all  plans  would  reduce  the  rate  of  expansion  by  about  3.1  square  miles 
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per  year.  There  would  be  a  net  reduction  of  99,lbl^  ai  res 
the  water  bodies  over  the  50-year  project  life.  Construction  ol  the 
outlet  cliaLinels  will  affect  several  existing  streams.  Flan  5  wouhi 
alter  the  smallest  area,  11  acres,  and  Plan  9  would  alter  tin-  second 
smallest  area.  Plan  11  would  affect  the  largest  water  area,  141 
acres.  The  acreage  of  water  bodies  affected  by  the  [ilans  is  sliown  in 
table  B-2-4,  B-2-5 ,  and  B-2-6. 

B.3.11.  Water  Quality.  In  all  plans,  diverting  Mississippi  River  water 
would  alter  salinities  in  the  receiving  waters  and  maintain  desirable 
salinity  gradients.  The  introduction  of  Mississippi  River  water  would 
have  other  beneficial  and  adverse  impacts.  The  magnitude  of  the  impacts 
varies  by  plan.  All  of  the  plans  have  Che  same  impact  on  the  Breton 
Sound  estuary.  Tlie  differences  between  plans,  therefore,  are  in  the 
Barataria  Basin  element  and  are  related  to  the  point  of  diversion.  All 
plans  would  improve  oxygen  supplies  and  circulation  and  would  flush 
stagnant  waters  from  Che  basin.  These  beneficial  impacts  would  be 
greater  with  Plans  1  through  5,  which  divert  near  the  head  of  Barataria 
Basin  where  oxygen  demand  is  greatest.  Plan  16  is  the  next  most  benefi¬ 
cial  in  this  respect.  Plans  6  through  15  would  have  a  lesser  impact. 
Since  Mississippi  River  water  has  higher  concentrations  of  some  pollu¬ 
tants  than  the  receiving  waters,  potential  adverse  impacts  vary.  Tur¬ 
bidity,  water  temperature,  and  fecal  coliform  bacteria  would  be  signifi¬ 
cantly  less  with  Plan  16.  Pollutants  such  as  heavy  metals,  pesticides, 
and  herbicides  would  be  less  with  Plan  16.  With  Plans  1  through  5,  the 
water  quality  impacts  would  be  most  notable  in  Lac  Des  Allemands,  the 
initial  receiving  water  body.  These  impacts  would  include  an  increase 
in  water  temperature,  turbidity,  fecal  coliform  bacteria,  and  some 
pollutants.  The  long  detention  time,  however,  would  permit  some  pollu¬ 
tants  to  settle  out  and  the  cooler  river  water  to  warm  before  reaching 
the  sensitive  estuarine  areas.  Plans  6  through  10  introduce  water  lower 
in  the  basin  than  Plans  1  through  5  and  Plan  16.  Plans  6  through  10 
would  have  a  shorter  detention  time  before  the  water  reached  the 
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t  i-iitive  estuarine  areas,  and  the  potential  adverse  Impacts  would 
increase.  Plans  11  through  15,  which  discharge  directly  into  Barataria 
:iiv,  would  abruptly  alter  water  quality  gradients  and  would  have  the 
■Msr.  potential  adverse  impacts.  From  a  water  quality  viewpoint.  Plan  16 
is  superior.  The  water  quality  Impacts  of  the  plans  are  summarized  in 
tihlos  B-2-5,  and  B-2-6. 

B.3.12.  Prime  and  unique  farmland.  All  impacts  on  prime  farmland  would 
be  limited  to  the  construction  sites.  Plan  16,  requiring  40  acres, 
would  produce  the  least  Impacts  on  prime  farmland.  Plans  6-9  affect  60 
to  71  acres.  Plans  4,  5,  and  11-14  affect  82  to  90  acres,  and  Plans  1-3 
and  10  affect  107  to  123  acres.  Plan  15  affects  126  acres  and  would 
have  the  most  impact. 

B.3.13.  Endangered  species.  The  plans  are  not  expected  to  signifi¬ 
cantly  affect  any  endangered  species.  However,  the  potential  exists  for 
adversely  affecting  the  bald  eagle  and  brown  pelican,  which  could  be 
exposed  to  increased  pollutant  levels.  Five  bald  eagle  territories 
located  in  the  Barataria  Basin  could  be  affected.  The  bald  eagle  nest 
located  near  Lake  Cataouatche  would  have  the  greatest  potential  for 
adverse  impacts.  Plan  16  would  affect  this  nesting  territory.  The 
Corps  has  concluded  formal  consultation  with  the  USFWS  concerning 
potential  Impacts  on  bald  eagles.  Endangered  species  assessments  and 
correspondence  with  the  USFWS  concerning  this  matter  are  in  Appendix  D, 
Section  2.  Plans  1  through  5  and  Plan  16  would  pose  the  least  cha;  j:e  of 
impact  on  the  brown  pelican  colony  on  Queen  Bess  Island  at  the  lower  end 
of  the  basin.  Plans  6  through  15,  with  diversion  in  the  lower  portion 
of  the  basin,  would  have  greater  potential  of  adverse  impacts  on  the 
brown  pelican. 

B.3.14.  Fish  and  Wildlife.  The  monetary  fish  and  wi’dllfe  benefits 
would  be  similar  for  all  plans.  All  plans  would  enhance  habitat  condi¬ 
tions  and  improve  production  of  noncommercial  and  nongame  species. 
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Plans  1  through  5,  however,  would  provide  the  greatest  benefit  to  non¬ 
commercial  and  nongame  species  since  these  plans  would  enhance  the 
largest  area.  Plan  16  would  be  only  slightly  less  beneficial  since  the 
number  of  acres  enhanced  is  only  slightly  less.  Plans  1  through  15 
could  possibly  alter  catfish  spawning  and  species  in  Lac  Des 
Alleraands.  With  Plans  6  through  15,  the  necessity  to  close  oyster 
harvesting  areas  could  be  increased  during  time  of  diversion.  Plan  16 
would  not  impact  the  catfish  fishery  in  Lac  Des  Allemands.  The  plan 
would  benefit  the  Salvador  Wildlife  Mangement  Area  by  nourishing  the 
public  marshes.  Controlling  water  levels  in  the  7,425-acre  overflow 
area  would  also  permit  management  of  the  area  to  improve  waterfowl 
hunting.  Though  Plan  5  provides  more  habitat  enhancement  benefits  than 
Plan  16,  Plan  16  has  the  least  potential  for  adverse  Impacts  on  the  fish 
and  wildlife  resources.  All  plans  would  decrease  oyster  production  of 
15,383  leased  areas. 

B.3.15.  National  Register  of  Historic  Places.  No  National  Register  or 
Register-eligible  properties  occur  within  the  rights-of-way  of  the 
proposed  plan.  Plans  1  through  4,  and  6,  9,  10,  11,  13,  and  15,  which 
include  the  Bayou  Fortier  and  Myrtle  Grove  sites,  and  Plan  16,  which 
includes  the  Davis  Pond  site,  would  have  a  high  probability  of 
encountering  cultural  remains. 

SOCIAL  WELL-BEING  AND  REGIONAL  DEVELOPMENT  EVALDATION 

B.3.16.  All  plans  would  make  positive,  long-term  contributions  to 
social  well-being.  The  plans  would  help  maintain  the  unique  and  tradi¬ 
tional  lifestyles  in  the  area  associated  with  fishing  and  trapping. 

They  would  increase  business  activity,  employment  opportunities,  and 
income  in  the  industries  that  depend  on  the  fish  and  wildlife  resources 
and  in  the  support  industries.  These  increases  would  Induce  slight 
Increases  in  property  values  and  tax  revenues  derived  from  these  sources 
and  in  fish  and  wildlife-related  industries.  Construction  of  the  plans 
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would  temporarily  disrupt  vehicular  traffic  and  cause  a  slight  increase 
in  noise  levels.  Three  businesses  would  be  displaced  by  Plans  6  through 
10,  and  seven  camps  by  Plans  11  through  15.  Plans  1  through  5  and  Plan 
16  would  have  the  least  adverse  impacts  on  social  well-being  and  region¬ 
al  development. 

B.3.17.  The  plans  were  examined  to  determine  if  changes  in  design  and 
construction  could  contribute  to  the  national  objective  of  water  conser¬ 
vation.  Water  conservation  for  this  purpose  was  defined  as  any  benefi¬ 
cial  reduction  in  water  use  or  in  water  losses.  The  plans  would  divert 
water  to  reduce  saltwater  intrusion  in  Barataria  and  Breton  Sound 
Basins.  The  river  water  would  nave  an  adverse  effect  on  water  quality 
of  the  receiving  water  bodies,  but  would  establish  salinity  gradients 
beneficial  to  the  production  of  fish  and  wildlife.  The  diverted  flows 
are  small  compared  to  the  flows  available  in  the  river.  The  overall 
effects  of  the  plans  on  the  river  are  not  considered  significant,  but 
will  be  highly  beneficial  to  fish  and  wildlife. 

IMPLKMSNTATIUN  EVALUATION 

B.3.18.  All  plans  include  one  or  more  sites  in  the  Barataria  Basin  and 
one  site  in  the  Breton  Sound  Basin.  In  the  Breton  Sound  Basin,  the  Big 
Mar  site  has  received  widespread  support  from  the  public  and  from  local 
and  state  officials.  Louisiana  Governor  Treen  has  furnished  a  letter  of 
intent  to  participate  in  the  construction  of  the  Big  Mar  site  (Exhibit 
3).  In  the  Barataria  Basin,  Plans  1  through  5  use  sites  at  Bayou 
Lasseigne  and  Bayou  Fortier  to  divert  the  required  flow  into  Lac  Des 
Allemands.  During  presentation  of  the  array  of  plans  to  the  public, 
officials  and  residents  of  St.  Charles,  St.  James,  and  St.  John  the 
Baptist  Parishes  expressed  opposition  to  any  plan  that  uses  Lac  Des 
Allemands  as  the  primary  receiving  water  body.  The  public  believes  that 
these  plans  would  aggravate  natural  flood  conditions  and  adversely 
affect  the  catfish  industry  in  the  area  so  important  to  the  local 


economy.  Thus,  Plans  I  through  5  are  not  considered  Implementable 
because  of  stroitg  local  opposition.  Plaquemines  Parish  officials  have 
indicated  support  for  the  Oakville  and  Myrtle  Grove  sites.  However, 
these  sites  must  be  combined  with  an  upstream  site  to  achieve  study 
objectives.  The  Lac  Des  Allemands  sites  are  combined  with  the  Oakville 
site  in  Plans  h  through  10,  with  the  Myrtle  Grove  site  in  Plans  11 
through  15.  Public  opposition  to  the  Lac  Des  Allemands  sites  makes 
Plans  6  through  15  not  implementable.  Plan  16,  which  diverts  water  into 
Lake  Cataouatche,  has  received  tentative  support  from  local  officials 
and  the  public.  Governor  Treen  has  furnished  a  letter  of  Intent  to 
participate  in  construction  of  the  Davis  Pond  site  (Exhibit  4).  Thus 
Plan  16,  with  sites  at  Big  Mar  in  the  Breton  Sound  Basin  and  Davis  Pond 
in  ttie  Barataria  Basin,  was  designated  as  the  most  implementable  plan. 

RATIONALE  FOR  NATIONAL  ECONOMIC  DEVELOPMENT  PLAN 


B.3.19.  Plan  5  is  the  least  costly  and  yields  the  maximum  excess  bene¬ 
fits  over  cost  of  the  16  alternative  plans.  The  plan  is  designed  to 
maintain  tlie  5  ppt  isohaline  at  the  brackish-saline  marsh  Interface  and 
the  15  ppt  Isohaline  along  the  southern  margin  of  the  historical  oyster 
harvesting  areas.  Maintaining  the  isohalines  will  optimize  the  distance 
between  the  two  isohallnes  and  the  area  of  broad,  low— salinity  zones  in 
the  raarslies  and  estuaries.  Modification  of  Plan  5  to  divert  less  or 
more  than  the  optimal  flow  of  17,250  cfs  would  move  the  positions  of  the 
5  and  15  ppt  salinity  isohalines  inland  or  seaward  of  the  desired  loca¬ 
tions.  Maintaining  the  isohallnes  further  inland  by  diverting  less  flow 
reduces  the  area  affected  and  consequently  project  benefits.  For  less 
than  optimal  flows,  the  relationship  between  diverted  flows  and  benefits 
are  directly  proportional.  Maintaining  the  isohallnes  further  seaward 
overly  freshens  the  area  and  narrows  the  distance  between  the  5  and  15 
ppt  isohallnes.  This  will  increase  wildlife  productivity  but  reduce 
fish  productivity  and,  consequently,  project  benefits.  The  following 
tabulation  shows  the  first  cost,  annual  charges,  and  benefits  for 
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Plan  5,  a  smaller  discharge  capacity  plan  (Plan  5A) ,  and  a  larger 
discharge  capacity  plan  (Plan  5B). 


Discharge 

FirstiZ. 

,2/ 

Annua 

Annual 

Net 

Plan 

Capacity 

Cost 

Charges 

Benefits 

Benefits 

(cfs) 

($000) 

($000) 

($000) 

($000) 

Plan  5A 

ii,5oalZ. 

35,100 

3,350 

10,570 

7,220 

Plan  5 

17,250 

44,200 

4,400 

15,760 

11,360 

less  than 

less  than 

Plan  5B 

20,800^ 

52,300 

5,200 

15,760 

10,560 

IL.  Based  on  October  1983  price  levels. 

^JL  Based  on  50-year  project  life  and  8  1/8%  Interest  rate. 

2L  Includes  discharge  capacities  of  4,400  cfs  Into  Breton  Sound  at  Big 
Mar  site  and  7,100  cfs  Into  Baratarla  Basin  at  Bayou  Lasselgne  site. 
itZ.  Includes  discharge  capacities  of  6,600  cfs  Into  Breton  Sound  at  Big 
Mar  site  and  14,200  cfs  to  Baratarla  Basin  at  Bayou  Lasselgne  site 
(10,650  cfs)  and  Oakville  site  (3,550  cfs). 

B.3.20.  The  data  In  the  tabulation  shows  Plan  5  yields  the  maximum 
excess  of  benefits  over  cost  for  either  a  smaller  or  larger  discharge 
capacity  plan.  Therefore,  Plan  5  yields  the  maximum  excess  of  benefits 
over  cost  of  any  plan. 

B.3.21.  In  addition.  Plan  5  has  the  greatest  benefit-to-cost  ratio  and 
contributes  the  maximum  intangible  benefits.  The  plan  would  involve 
less  disruption  of  existing  facilities  than  the  other  freshwater  diver¬ 
sion  plans  and  would  have  fewer  adverse  environmental  Impacts.  Thus, 
Plan  5  was  designated  as  the  National  Economic  Development  (NED)  plan. 
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RATIONALE  FOR  RECOMMENDED  PLAN 


B.3.22.  In  all  16  plans,  freshwater  is  diverted  into  Breton  Sound  Basin 
through  Big  Mar.  To  divert  freshwater  into  Baratarla  Basin,  three  basic 
approaches  were  selected.  Plans  1  through  5  represent  one  approach: 
divert  all  flow  into  Lac  Des  Allemands  in  upper  Baratarla  Basin.  Plans 
6  through  15  use  another  approach:  divide  the  diversion  between  sites 
in  upper  Baratarla  Basin  and  sites  in  the  lower  basin.  Plan  16  is  a 
third  approach:  divert  all  flows  into  Lake  Cataouatche,  which  is 
between  the  upper  and  lower  Baratarla  Basin  sites. 

B.3.23.  The  approach  In  Plans  1  through  5  produces  the  most  intangible 
benefits  and  the  least  costly  plan.  Plan  5.  However,  this  group  of 
plans  has  the  potential  of  adversely  affecting  water  quality  and  the 
locally  important  catfish  fishery  in  Lac  Des  Allemands  and  lacks  public 
support.  The  approach  in  Plans  6  through  15  would  produce  the  least 
intangible  benefits.  This  group  of  plans  also  has  the  most  significant 
potential  for  adversely  affecting  the  environment  and  social  and  cul¬ 
tural  resources  in  the  receiving  areas  in  Baratarla  Basin.  Thus,  Plans 
6  through  15  are  not  highly  desirable.  The  approach  in  Plan  16  produces 
only  slightly  fewer  Intangible  benefits  than  Plans  1  through  5,  has  the 
least  potential  of  all  plans  for  adversely  affecting  the  environment  in 
the  Baratarla  Basin  receiving  areas,  and  enjoys  public  support.  The  two 
most  desirable  plans  from  an  overall  viewpoint,  therefore,  are  Plan  5 
and  Plan  16. 

B.3.24.  The  trade-off  analysis  between  Plans  5  and  16  is  primarily 
concerned  with  the  individual  diversion  locations  In  Baratarla  Basin  and 
the  impact  area.  The  major  considerations  are:  cost,  water  quality  in 
the  receiving  water  bodies,  potential  adverse  Impacts  on  the  catfish 
fishery  in  Lac  Des  Allemands,  the  habitat  area  enhanced,  and  pubic 
support.  A  pivotal  factor  in  these  considerations  is  that  Plan  16 
contains  a  7,425-acre  marsh  overflow  area  in  which  the  diverted  water 
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will  be  detained.  With  the  overflow  area,  potential  adverse  Impacts 
should  be  reduced  and  more  direct  Intangible  benefits  would  be  provided 
in  the  Immediate  area  of  the  diversion.  At  the  diversion  location  in 
Plan  5,  a  similar  marsh  overflow  area  is  not  possible  because  Lac  Des 
Allemands  serves  as  the  initial  overflow  area.  Using  the  lake  as  the 
initial  receiving  area  could  have  a  severe  Impact  on  water  quality  and 
the  catfish  fishery.  A  land  overflow  area  for  Plan  5  would  require 
using  agricultural  lands,  which  would  Increase  the  cost  of  the  plan. 
Unlike  Plan  16,  where  the  overflow  area  is  benefited,  a  land  overflow 
area  for  Plan  5  would  result  in  loss  of  production  and,  in  effect,  would 
substitute  one  adverse  Impact  for  another.  Plan  5  does,  in  fact,  en¬ 
hance  a  slightly  larger  habitat  area  than  Plan  16.  However,  Plan  16 
would  more  directly  enhance  the  immediate  area  receiving  the  diversion 
as  well  as  the  Salvador  Game  Management  Area.  The  fact  that  Plan  16  has 
public  support  and  Plan  5  has  public  opposition  weighs  heavily  in  favor 
of  Plan  16. 

B.3.25.  In  the  trade-off  analysis,  the  attributes  of  Plan  16  outweighed 
those  of  Plan  5.  As  a  result  of  the  analysis.  Plan  16  was  selected  as 
the  recommended  plan. 
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the  spring  of  1943,  from  1951  through  1953,  from  1962  to  1963,  and  from 
196b  through  1970.  These  data  indicate  that  a  drought  occurred  7  years 
in  30,  or  approximately  25  percent  of  the  period  of  record. 


WINDS 

C.1.9.  The  general  circulation  of  air  over  the  area  is  dominated  by  the 
western  extension  of  the  Bermuda  High.  The  circulation  is  also 
influenced  by  high  pressure  systems  over  the  North  American  continent. 
The  Bermuda  High  has  greater  constancy  than  the  continental  high 
pressure  systems  and  controls  the  spring  and  summer  climate  to  a  large 
degree.  By  late  autumn,  the  continental  high  pressure  system  penetrates 
the  area.  These  systems  produce  winds  with  a  prevailing  direction  from 
the  east-northeast  (table  C-1-6). 

C.1.10.  From  September  through  February,  winds  from  the  northeast 
predominate  over  winds  from  the  southeast.  From  March  through  August, 
southeast  winds  predominate.  The  relatively  constant  winds  from  the 
east  and  south  travel  a  great  distance  over  the  gulf  and  carry  warm, 
moist  air  that  fuels  the  cumuliform  cloud  development  so  common  to 
s  urame  r . 


C.1.11.  The  lowest  average  wind  speeds  occur  during  the  summer.  This 
period  is  occasionally  interrupted  by  tropical  storms  that  produce  winds 
of  extremely  high  velocities.  Autumn  is  the  transition  from  a  tropical 
wind  regimen  to  a  modified  continental  wind  regimen.  In  winter,  the 
cold  high  pressure  systems  from  the  north  penetrate  the  gulf  area  and 
bring  some  prevailing  northerlies.  Because  of  the  "northers,"  the 
winter  has  the  highest  average  annual  wind  speeds  and  the  greatest 
frequency  of  winds  in  excess  of  38  mph.  Wind  speeds  for  two  stations 
adjacent  to  the  study  area  are  presented  in  tables  C-1-1  and  C-1-2. 
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PRECIPITATION 


C.i.b.  The  average  annual  rainfall  in  Che  area  is  approximately  61  inches. 

The  greatest  rainfall  occurs  from  June  through  September.  Afternoon 
convective  showers  and  thunderstorms  of  short  duration  frequently  occur  during 
this  period.  The  driest  month  is  October.  An  occasional  tropical  storm  may 
increase  the  rainfall  amount  significantly  in  the  area.  The  normal  rainfall 
over  the  land  area  is  displayed  in  table  C-l-A. 

C.1.7.  Winter  rains  generally  occur  when  a  warm  or  cold  front  enters  the 
area.  These  frontal  rains  can  begin  any  time  of  day.  Tliey  are  generally  slow 
and  continuous  and  last  for  several  days.  Thunder  and  strong  winds  often 
accompany  the  rains.  Although  the  amount  of  winter  rainfall  is  less  than  that 
of  summer,  tlie  incidence  of  rainfall  is  greater  in  the  winter.  Rain  occurs  on 
one-third  of  the  winter  days.  Snow  is  extremely  rare  and  usually  melts  as  it 
falls.  Ttie  rainfall  pattern  of  spring  is  similar  to  that  (jf  winter. 

C.1.8.  In  an  area  with  abundant  rainfall  such  as  southeast  Louisiana, 
droughts  are  not  often  considered  to  be  a  significant  climatic  factor. 

Drought  is  relative,  however,  and  rainfall  that  would  be  abundant  in  one 
region  may  result  in  disaster  in  another.  The  severity  of  a  drought  is  often 
categorized  using  an  index  called  the  Palmer  Drought  Index.  This  index  is 
based  on  the  concept  that  the  precipitation  needed  for  nearly  normal 
functioning  of  the  regional  economy  depends  on  the  long-term  climate  as  well 
as  antecedent  and  current  meteorological  conditions.  Monthly  values  for  the 
Palmer  Drought  Index  for  the  Southeastern  Climatic  Division  of  Louisiana  are 
presented  in  table  C-1-5.  Since  evaporation  is  much  less  variable  than 
precipitation  and  since  the  area  under  consideration  is  largely 
undrained  marsh,  drought  is  defined  in  this  study  as  10  percent  below 
normal  precipitation  continuing  through  several  months.  In  table  C-1-5, 
below-normal  precipitation  is  apparent  from  the  winter  of  19A2  through 
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TEMPERATURE 


C.1.3.  Temperatures  are  influenced  by  warm  j^ulf  waters.  Averi^^e  annual  water 
temperature  is  76'‘F.  Monthly  water  temperatures  ranpe  from  65“F  in  February 
to  84"’F  in  Au);ust.  Monthly  air  temperatures  are  a  close  parallel  to  water 
temperatures  and  ran^e  i rom  61 "F  in  January  to  BA^F  in  August.  Except  in 
summer,  surface  waters  are  warmer  than  the  overlying  air,  on  the  average.  The 
moderating  influence  of  gulf  waters  reduces  daytime  and  annual  ranges  in  air 
temperatures. 

C.1.4.  Extreme  clianges  in  the  study  area  air  temperatures  occur  when 
continental  hot  or  cold  air  masses  penetrate  the  area.  Low  temperatures  are 
associated  with  high  pressure  systems.  These  cold  air  masses  are  quickly 
tempered  by  the  gulf  t:littiate.  This  action  is  apparent  when  air  temperatures 
over  land  are  compared  with  air  temperatures  offshore.  Freezing  temperatures 
have  been  recorded  in  New  Orleans  from  November  through  April,  and  at  Baton 
Rouge,  just  north  of  the  upper  study  limits,  from  October  to  March  (tables  C- 
l-l  and  C-l-2,  respectively).  In  the  offshore  area,  freezing  temperatures 
have  been  recorded  only  for  January  and  February.  High  temperatures  are 
associated  with  hot  continental  air  that  invades  the  area,  usually  in  July  and 
August.  Normal  land  air  temperatures  vary  less  than  one  degree  in  the  eastern 
and  western  portions  of  the  area  throughout  most  of  the  year.  In  December, 
January,  and  February,  however,  this  difference  increases  slightly  to  1.5 
degrees . 

C.1.5.  Regional  temperature  normals  are  presented  in  table  C-1-3  for  the 
east-central,  soutlieast,  and  south-central  climatological  divisions  of 
Louisiana.  Data  from  the  southeast  climatological  division  is  pertinent  to 
the  study.  The  other  two  divisions  are  listed  for  comparison. 


Section  1.  HYDRAULIC  AND  HYDROLOGY  SURVEY 


GENERAL 


C.1.1.  The  hydraulic  and  hydrologic  studies  are  based  on  oft  ice  studies  and  a 
review  of  available  information.  Climatological  and  hydrological  data  were 
analyzed  to  document  existing  conditions  and  historical  salinity  changes.  To 
predict  future  salinity  clianges,  prior  studies  conducted  by  Gagliano  et  al. 
(1970  a  and  b,  and  1973)  and  the  US  Army  Corps  of  Engineers  (1970)  were 
reviewed  and  their  methodologies  refined.  In  the  analysis,  salinities  were 
correlated  with  tiie  availability  of  freshwater.  This  relationship  was  used  to 
estirmite  the  supplemental  flows  required  to  establisli  optimal  salinity 
conditions.  The  optimum  locations  for  introducing  supplemental  flows  were 
determined  through  a  hydraulic  analysis  of  21  potential  diversion  sites. 

Based  on  preliminary  engineering,  environmental,  and  institutional  studies, 
six  sites  were  selected  for  detailed  hydraulic  studies  and  detailed  hydraulic 
designs  were  prepared. 

CLIMATOLOGY 


C.1.2.  The  climate  of  the  area  is  humid,  sob-tropical,  and  strongly 
influenced  by  the  Gulf  of  Mexico.  Throughout  the  year,  warm,  moist  air  from 
Che  gulf  modifies  the  relative  humidity  and  temperature  conditions  over  the 
marshes,  and  decreases  the  range  between  hot  and  cold  temperature  extremes. 
When  southerly  winds  prevail,  the  maritime  effects  are  increased.  Frequently, 
extended  periods  of  stable  humidity  and  temperature  occur.  During  winter,  the 
climate  alternates  between  cold  continental  air  and  tropical  air.  Prevailing 
winds  in  summer  transport  warm,  moist  air  northward  providing  favorable 
conditions  for  thunderstorms.  Summer  is  also  the  principal  season  for 
occasional  tropical  storms  or  hurricanes. 
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ENGINEERING  INVESTIGATIONS 


C.0.1.  Engineering  investigations  wore  oondurted  to  determine  hydraulic 
and  hydrologic  conditions  in  the  study  area  and  historical  changes  in 
salinity.  Based  on  the  existing  and  historical  conditions,  future 
salinity  changes  were  projected.  From  tin*  projected  (-hanges, 
supplemental  freshwater  quantities  t  i  r»-d  to  obtain  desirable  salinity 
conditions  were  determined.  Studies  were  thi'n  conducted  to  identify 
possible  diversion  sites,  the  hydraulic  charai l er i st  i  cs  of  diversion 
structures  and  channels,  and  the  geology  and  soils  conditions  at  the 
sites.  Finally,  detailed  designs  and  cost  estimates  wc-re  prepared. 
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10 

10 

4 

4 

4 

6 

13 

18 

12 

NE 

16 

20 

13 

18 

16 

10 

10 

11 

22 

34 

23 

18 

E 

21 

21 

20 

32 

28 

30 

28 

22 

33 

28 

24 

22 

SE 

17 

17 

27 

19 

17 

23 

18 

13 

13 

7 

11 

16 

S 

7 

10 

12 

7 
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6 

10 

8 

5 

2 

6 

8 

SW 
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3 

2 

3 

4 

5 

7 

2 

2 

2 

3 

w 

5 

6 

4 

4 

4 

2 

6 

3 

2 

2 

3 

5 

NW 

10 

10 

7 

7 

5 

4 

4 

5 

4 

4 

7 

7 

Source:  Stone  1972 


NOTE;  Some  total  monthly  percentages  do  not  equal  100  due  to  periods  of  no 
wind. 


EVAPORATION 


C.1.12.  Evaporation  data  for  the  Louisiana  coastal  area  is  limited  to  only 
intermittent  periods  of  record  at  several  stations,  none  of  which  are  in  the 
study  area.  Four  incomplete  years  of  evaporation  data  are  available  from  the 
Houma  US  Sugarcane  Field  Station,  adjacent  Co  the  western  boundary  of  the 
area.  The  Houma  station  is  considered  representative  of  the  study  area 
because  of  similar  proximity  to  the  gulf  coast.  Using  the  Houma  station  data, 
the  unadjusted  annual  evaporation  in  the  Baratarla  Basin  (study  area  west  of 
the  Mississippi  River)  was  estimated  at  57  Inches.  Applying  the  pan 
coefficient  for  this  region,  the  annual  evaporation  rate  of  43.3  inches  was 
computed. 


C.1.13.  More  than  10  continuous  years  of  evaporation  data  are  available  from 
the  Louisiana  State  University  Ben  Hur  Experimental  Farm  Station,  Baton  Rouge, 
Louisiana.  This  station  Is  adjacent  to  the  upper  limits  of  the  study  area. 
Data  covering  the  period  from  1963-1972,  presented  In  table  C-1-7,  shows  an 
adjusted  average  annual  evaporation  of  44.7  Inches. 

C.1.14.  Comparing  each  station's  monthly  evaporation  totals  for  matching 
periods  of  record  Indicated  a  higher  evaporation  rate  at  the  Baton  Rouge 
station  (table  C-1-8).  The  average  annual  difference  between  the  two  stations 
was  6.67  Inches.  This  difference  Is  probably  explained  by  higher  humidities, 
greater  sky  cover,  and  lower  wind  stress  at  the  Houma  location. 

HYDROLOGY 

C.1.15.  Baratarla  Basin  and  Breton  Sound  area  were  Investigated  In  this 
study.  The  subsections,  "Freshwater  Runoff  and  Streamflow,”  "Tides,"  and 
"Circulation,"  discuss  the  entire  study  area.  The  remaining  subsection 
discusses  Baratarla  Basin  and  Breton  Sound  separately. 

FRESHWATER  RUNOFF  AND  STREAMFLOW 

C.1.16.  Direct  rainfall  into  the  marsh  area  is  supplemented  by  rainfall 
runoff  from  developed  areas  along  the  high  banks  of  the  Mississippi  River, 
Bayou  Lafourche,  and  many  smaller  bayous.  Rainfall  within  the  leveed  areas  Is 
pumped  out  by  low  lift  pumps  Into  smaller  bayous  in  the  swamps.  The 
Mississippi  River,  which  forms  the  northeastern  study  boundary,  Is  another 
source  of  freshwater  entering  the  marsh  area,  though  It  Is  almost  completely 
confined  by  high  flood  protection  levees.  On  the  west  bank  (Baratarla  Basin 
area)  of  the  Mississippi  River  near  Donal dsonvi 1 1 e  approximately  1000  cfs  of 
water  Is  pumped  into  Bayou  Lafourche.  Smaller  quantities  enter  the  area  via 
Port  Allen,  Harvey,  and  Algiers  Locks.  Further  southward,  near  the  small  town 
of  Caernarvon,  the  Mississippi  River  divides  the  area.  On  the  east  bank 
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(Breton  Sound  area)  of  the  Mississippi  River,  freshwater  enters  the  adjacent 
marsh  areas  at  White's  Ditch  through  a  100-cfs  siphon,  at  Bohemia  through  a 
2,500-  cfs  box  culvert,  and  at  Bayou  Lamoque  tlirough  4,5nn-cfs  and  6,500-cfs 
box  culvert  structures. 

C.1.17.  Streamflow  measurements  in  the  coastal  zone  are  practically  non¬ 
existent,  except  for  the  Mississippi  River,  largely  because  of  tidal 
influences.  As  a  result  of  the  lack  of  streamflow  data,  it  was  necessary  to 
hypothetically  compute  the  water  yield  (moisture  surplus)  in  the  study  area. 

In  a  previous  study  of  the  coastal  zone  conducted  by  tlie  Louisiana  State 
University  Center  for  Wetlands,  the  water  yield  was  computed  using  the 
Thornwa Ite-Mather  Water  Balance  Model.  The  results  of  that  study  are 
discussed  in  the  following  paragraphs. 

C.1.18.  The  Center  for  Wetlands  study,  "Hydrologic  and  Geologic  Study  of  the 
Louisiana  Coastal  Area"  (Gagllano  et  al.,  1970  b  and  f),  showed  considerable 
variation  In  the  seasonal  and  annual  water  yield  in  the  coastal  region  from 
1945  to  1968.  Water  yield  methodology  identifies  either  a  surplus  or  a 
deficit.  Water  surpluses,  which  occur  when  precipitation  exceeds  potential 
evaporation  and  soil  moisture  storage,  were  found  to  be  most  common  during  the 
winter-spring  (December  through  May)  period.  Water  deficits,  which  occur  when 
precipitation  is  exceeded  by  potential  evaporation  and  soil  moisture,  were 
found  to  usually  occur  during  the  summer-fall  (June  through  November) 
period.  Table  C-1-9  shows  the  cumulative  frequency,  by  percentage,  that  the 
seasonal  surpluses  and  annual  deficits  equalled  or  exceeded  for  a  given  value 
in  inches  at  the  climatic  division  normal  stations  for  the  period  1945-1968. 
The  average  annual  water  yield  for  the  period  was  calculated  as  800  cfs  in 
Breton  Sound  and  2,600  cfs  in  Barataria  Basin.  Analysis  of  the  monthly  and 
annual  water  yields  computed  using  the  Thornwa it e-Mat her  Water  Balance  Model 
shows  that  1961  and  1963  were  among  the  wettest  and  driest  years.  Table 
C-1-10  presents  the  computed  water  yields  for  1961  and  1963. 
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TABLE  C-1-10 


ESTIMATED  WATER  YIELD  FOR  1961  AND  1963 


Areas 

Winter 

1961  1963 

Spring 

1961  1963 

Summer 

1961  1963 

Autumn 

1961  1963 

Annual 
1961  1963 

(1000 

cfs  ) 

Breton 

Sound 

2.3 

1.7 

1.4 

-1.4 

0.9 

y 

0.8 

0.9 

1.5 

0.5 

Barataria 

Basin 

13.0 

7.9 

7.2 

-5.0 

4.5 

-1.0 

5.2 

4.9 

8.1 

2.3 

SOURCE: 

Gagliano, 

et  al. 

(1970 

f  ) 

—  Surpluses  indicated  by  positive  numbers 
Deficiencies  indicated  by  negative  numbers 

—  Less  than  50  cfs. 


C.l.ly.  The  1961  water  yield  was  approximately  two  times  the  mean 
annual  yield  in  Breton  Sound  and  three  times  that  in  Barataria  Basin  for 
the  period  1945-1968  (Gagliano  et  ai. ,  1970  f).  During  the  winter  and 
spring  season  of  1961,  the  water  yield  was  3.65  and  3.62  cfs  per  square 
mile  in  Breton  Sound  and  Barataria  Basin,  respectively.  In  1963,  the 
water  yield  ranged  only  between  60  and  90  percent  of  the  mean  annual 
yield.  The  largest  deficiencies  occurred  in  the  spring,  although  some 
deficiencies  occurred  in  Barataria  Basin  during  the  summer.  These  two 
years  are  representative  of  extreme  wet  and  dry  conditions  in  the 
marshes  and  were  used,  as  will  be  discussed  later,  along  with  other 
criteria  in  developing  water  needs  for  managing  the  estuary. 


TIDES 


C.l. 20.  The  range,  character,  timing,  and  extent  of  the  tides  in  the  study 
area  and  the  level  ot  the  gulf  from  which  they  rise  and  fall  varies  with  the 
meterological  conditions,  physical  configuration  of  the  water  bottom  and 
shorelines,  and  seasonal  freshwater  runoff.  The  tides  are  generally  of  the 
diurnal  type,  that  is,  one  high  and  one  low  water  each  day.  The  normal  range 
of  the  spring  tides  along  the  coast  is  between  1  and  2  feet.  Tidal  influences 
extend  upstream  above  the  latitude  of  Thibodaiix,  Des  Allemands,  and  New 
Orleans,  and  vary  at  these  sites  from  almost  zero  to  0.8  foot  depending  on  the 
cross-section  of  the  stream  involved  and  its  discharge. 

C.1.21.  In  tiie  study  area,  the  averag<'  elev.^tion  of  the  marsh  is  slightly 
less  than  +1  foot  National  Geodetic  Vertical  Datum  (NGVD)  (Nichols,  1959,  and 
Chabreck,  1972).  During  the  summer  and  autumn  months  when  the  level  of  the 
gulf  is  highest,  water  floods  the  marsh  to  average  depths  of  0.2  feet.  The 
water  tends  to  remain  there  during  the  season  because  of  prolonged  southerly 
winds  and  high  tides.  The  distance  water  is  driven  inland  and  the  rise  in 
water  levels  depend  on  the  duration  and  velocity  of  '.lie  winds,  marsh 
elevation,  and  distance  t rom  the  gulf.  Tropical  storms  and  hurricanes  have 
produced  tides  in  excess  of  12  feet  NGVf;  along  the  coast  and  have  raised 
levels  significantly  far  inland.  Monthly  average  tide  data  for  the  gages  at 
Grand  Isle  (coastal  area)  and  Des  Allemands  (inland  area)  are  presented  in 
tables  C-1-11  and  C-l-12. 
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TABLE  C-1-12 
MONTHLY  MEAN  STAGES 
Bayou  Des  Allemands  @  Des  Allemands, 
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CIRCULATION 


C.1.22.  The  surface  currents  flowing  northwest  induce  the  current  pattern  off 
the  Louisiana  coast.  As  these  currents  move  across  the  continental  shelf 
inshore  toward  the  [Mississippi  Delta,  they  divide  Into  eastern  and  western 
components.  The  eastern  current  flows  north  and  east  of  the  Chandeleur 
Islands.  The  western  current  parallels  the  coastline.  The  pattern  of  surface 
currents  is  shown  on  plate  C-1. 

C.1.2i.  Last  of  the  [Mississippi  River,  the  littoral  drift  is  generally  north 
and  east  into  breton  and  Chandeleur  Sounds.  Off  the  Mississippi  Delta, 
littoral  currents  generally  flow  westward  except  for  a  small  circular  current 
east  of  South  Pass.  Immediately  west  of  the  delta,  the  littoral  drift  is 
northwest  and  north  to  the  Bayou  Lafourche  area  where  it  curves  eastward  to 
tt>e  delta  in  a  clockwise  pattern.  In  the  vicinity  of  Timbalier  Bay,  the 
littoral  drift  is  generally  east  to  northeast  following  the  shoreline. 

Westward  of  this  area,  the  littoial  drift  parallels  the  shoreline. 

C.1.24.  Within  the  estuarine  water  bodies,  the  water  circulation  pattern 
depends  on  the  hydraulic  gradient  produced  by  tidal  action  at  the  mouth  of  the 
estuaries  and  freshwater  inflows  at  the  stream  heads.  The  wind  also  modifies 
the  circulation  pattern.  Northerly  winds  push  the  water  out  of  the  marsh, 
while  southerly  winds  drive  the  water  into  the  estuaries. 

C.1.25.  In  the  offshore  area,  current  velocities  average  between  0.4  and  0.6 
knots.  Littoral  current  velocities  increase  slightly,  averaging  between  0.7 
to  l.O  knots.  The  current  velocities  are  generally  faster  in  the  spring  and 
summer  than  in  the  autumn  and  winter.  Current  velocities  in  the  major 
waterways  normally  vary  from  0.1  to  2.5  knots,  but  are  greater  during  high 
water  discharges. 
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HISTORICAL  SALINITY  CHANGES 


C.1.26.  Authorities  have  recognized  that  greater  saltwater  encroachment  is 
occurring  in  Louisiana  estuaries.  The  encroachment  has  been  observed  largely 
through  changes  in  vegetation  patterns  and  types  and,  to  a  lesser  degree, 
through  salinity  data.  Historical  salinity  data  covering  the  coastal  area  of 
Louisiana  have  not  fully  displayed  the  magnitude  of  the  changing  salinity 
levels  because  of  a  lack  of  actual  data  and  the  spottiness  of  the  data  that 
are  available.  In  this  study,  several  salinity  monitoring  stations  were 
analyzed  (see  plate  C-2  for  salinity  station  locations)  over  a  period  of 
record  that  ranged  from  10  years  to  23  years.  In  tables  C-1-13,  C-1-14,  C-1- 
15,  and  C-1-16,  respectively,  average  monthly  salinities  for  an  offshore 
platform  site  in  the  Gulf  of  Mexico  off  Grand  Isle,  Grand  Terre  Slip  on 
Barataria  Bay,  St.  Mary's  Point,  and  Lafitte  on  Bayou  Barataria  are 
presented.  Mean  salinity  values  for  varying  periods  of  record  are  also 
presented. 


C.1.27.  To  study  the  salinity  data,  plots  of  monthly  mean  values  were 
displayed  for  each  station  (plates  C-3  and  C-4).  The  Lafitte  and  St.  Mary's 
Point  data  for  1956-1963  indicated  little  response  to  gulf  influences. 

However,  the  salinity  patterns  for  Lafitte  and  St.  Mary's  Point  increased  for 
virtually  all  months  for  the  period  1964-1979  as  compared  to  the  period  1956- 
1963.  This  increase  can  be  attributed  partly  to  the  completion  of  the 
Barataria  Bay  Waterway  in  1963,  which  provided  a  major  access  for  saline  water 
to  enter  the  estuary.  The  Barataria  Bay  Waterway  is  not  unique  in  its 
influence  on  salinities.  Between  the  period  1940-1970  approximately  71.2 
square  miles  of  canals  and  channels  were  dredged  in  Barataria  Basin  and  12.9 
square  miles  in  Breton  Sound  Basin  (Gagliano  et  al. ,  1973).  The  tidal 
shoreline  has  been  lengthened  by  1,551  miles  and  561  miles  in  Barataria  and 
Breton  Sound  Basins,  respectively  (Becker,  1972).  The  annual  salinity  highs 
for  St.  Mary's  Point,  Grand  Terre  Slip,  and  the  Offshore  Platform  stations 
occurred  progressively  in  October,  November,  and  December,  respectively.  The 
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C.1.44.  For  each  of  the  seven  subbasins,  the  water  balance  was  computed  using 
input  control  data  from  table  C-1-23. 


I'ABLE  C-1-23 

SOIL  MOISTURE  STORAGE  FOR  SUBBASINS  IN  BARATARIA  BASIN 


Subbasins 

2 

Area(mi  ) 

Station 

Station 

We ight 

Soil  Moisture  Storage(mm) 
(upper  soil/lower  soil) 

I 

268 

Donaldsonville 

60 

20/37 

Reserve 

10 

20/37 

Schre iver 

30 

20/37 

11 

1  1  3 

Paradis 

20 

10/30 

Schreiver 

80 

10/30 

III 

39 

Paradis 

100 

- 

IV 

158 

Paradis 

35 

15/35 

Reserve 

65 

15/35 

V 

29 

Paradis 

50 

- 

Schre iver 

50 

- 

VI 

394 

Pa  rad  i  s 

50 

- 

New  Orleans 

50 

- 

vn 

1014 

Ga 1 liano 

40 

- 

l)i  amond 

60 

- 

C.1.45.  Soil  moisture  storage  was  estimated  for  subbasins  1,  II,  and  IV 
based  on  the  percentage  of  poorly  drained  marsh  and  well  drained 
marsh.  The  remaining  subbasins  are  poorly  drained  and  will  not  dry 
out.  Thus,  these  subhasins  have  infinite  moisture  storage.  Moisture 
surplus  for  these  marsh  areas  was  then  computed  on  the  basis  of  P-PE 
with  soil  moisture  storage  not  considered.  Monthly  mean  moisture 
surplus  is  presented  tor  tlie  combined  subbasins  I-VI  and  I-VII  in  tables 
C-1-2A  and  C-1-25,  respectively. 


C.1.46.  Monthly  water  budget  components  were  computed  for  each  subbasin 
unit  tor  the  period  i9S(;-iy79.  A  runoff  lag  factor  was  applied  to  each 
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» 


<iiiriii>;  siimmor.  The  IJes  Allematids  staj^e  variations  are  less  pronounced  than 
[hose  ot  (.hand  Isle.  lies  Allemands  staj^cs  tend  to  be  hi);her  than  average  in 
[lie  .spriiii',  in  response  to  warm  air  movements  from  tlie  gulf,  tlien  dip  slightly 
in  ,lulv  and  August,  and  rise  to  hi)',lu-st  levels  in  Septembei'  when  gull  tropical 
d  1  s  t  ur  bailees  ,ire  most  eummon.  Tile  lowest  Des  Allem.inds  stages  usually  occur 
in  December. 

C.l.Ad.  Basin  Moisture  Surplus.  The  moisture  surplus  ot  tlie  basin  had  to  be 
determineii  lor  use  in  the  correlation  .analyses.  Moisture  surplus  was 
de  ti.' rm  i  lU'd  on  a  monthly  nir'an  basis  by  using  a  iiujditied  version  of  the 
Thornthwa  i  t  e-Ma  t  her  Water  Balance  Model.  Since  the  Cagliano  study,  which 

used  till'  I'hornt’nwa  i  te  Model  to  determine  moisture  surplus,  the  model  was 
moditied  to  proviih'  the  Lol  Lowing  additional  finainres; 

o  Monthly  pan  evapora_t  i_on  (  PhJ  _coef_t  |e  i  en  t  s  . 

Moritnlv  Ih'i  eoetficients  ari‘  ratios  used  to  adjust  daily  values 
ot  tlie  c.ileulated  model  PK  to  values  more  re()resentat  i  ve  of  the 
a  tana. 

o  Two-layer  soil  moisture  syst_em  and  rainfall  intensity  factor.  The 
soil  moisture  zoue  is  divided  into  upper  and  lower  zones.  Moisture 
content  in  the  upper  zones  is  much  more  affected  by  individual 
events.  The  lower  zones  are  affected  less  frequently  and  only  after 
the  upper  zones  are  completely  saturated  or  the  moisture  content  is 
de  p  It*  ted. 

o  Syntliesls  ot  surplus. 

The  moditied  water  budget  model  calculated  surplus  or  runoff  for  a 
watt'islied  with  multiple  data  stations  (temperature  and  precipitation) 
and  multiple  land  uses  or  surface  moisture  conditions  (well-drained 
uplamls  or  wetlands). 

IJ.1.41.  In  the  current  analysis,  the  period  of  record  of  the  basic  data  used 
w.is  iiure.ised  from  l9Ai3-1968  to  1930-1979.  The  Barataria  Basin  was  subdivided 
to  permit  a  clos€*r  representation  of  existing  conditions  (see  plate  C-2 ) .  The 
potent  i.'.l  evaporation  computation  in  the  water  balance  model  was  adjusted 
based  on  tile  observed  monthly  pan  coefficients  at  the  LSU  Bon  Hur  station, 
rile  Ben  Hur  sc.ition  was  selected  over  the  Houma  station  because  a  longer 
continuous  period  of  record  was  available. 
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977  171  167  257  362  395  298  198  166  174  194  241  335 

978  358  365  324  406  487  477  375  251  198  154  127  227 

979  361  496  592  725  858  831  637  431  312  285  268  303 


The  time  variable  included  in  each  equation  was  used  to  determine  the 
salinity-probability  distributions  predicted  for  the  years  1980  and  2030. 
Probability  curves  showlnp  combined  spring  and  summer  1980  and  2030  conditions 
are  described  on  plates  0-3  through  C-7.  Salinities  at  the  "Ford  line"  were 
also  determined  (see  plate  C-8).* 

C.1.39.  Mississippi  River  Flow.  The  Mississippi  River  is  the  major  available 
source  of  freshwater  that  could  be  diverted  into  the  estuaries  to  improve 
productivity.  Therefore,  it  is  necessary  to  know  the  amount  of  flow  likely  to 
be  available  in  the  Mississippi  River  at  any  time  during  the  year.  The  Red 
River  Landing  discharge  station  located  just  below  the  Old  River  Control 
Structure  provides  the  best  record  of  Mississippi  River  flow  for  use  in  this 
study.  There  are  no  major  tributaries  or  distributaries  between  the  Red  River 
Landing  station  and  the  mouth  of  the  Mississippi  River.  Table  C-1-20  contains 
3-month  average  discharge  data  for  the  period  19S0-1979.  A  graphical  plot  of 
the  data  indicates  that  typical  lowest  flows  occur  in  August  through 
November.  Gradual  variations  occur  during  the  intervening  months. 

C.1.40.  Stage  Data.  Water  levels  in  the  area  were  investigated  at  the  Bayou 
Rlgaud  gage,  Grand  Isle,  Louisiana,  in  the  lower  portion  of  Baratarla  Basin, 
and  at  the  Bayou  Des  Allemands  gage,  Des  Allemands,  Louisiana,  in  the  upper 
Baratarla  Basin.  The  period  of  record  reviewed  is  from  1964  to  1979.  Tables 
C-1-21  and  C-1-22  present  3-month  moving  average  stages  for  each  site. 

C.1.41.  The  Grand  Isle  gage  is  characterized  by  persistent  high  stages  from 
May  through  October  with  an  annual  high  usually  occurring  in  September.  The 
lowest  stages  in  a  given  year  are  normally  December  through  February.  The 
Grand  Isle  stages  are  generally  indicative  of  predominant  seasonal  wind 
patterns  such  as  northerly  air  movements  during  the  winter  and  southerly  flows 

*The  "Ford  Line"  is  the  position  of  the  13  ppt  mean  Isohallne  across  the 
coastal  zone  which  represents  desirable  salinity  conditions  for  maximizing 
productivity  of  commercial  and  sport  fishery  resources.  The  Ford  line  Is 
widely  supported  by  fish  and  wildlife  experts  (Louisiana  Department  of 
Wildlife  and  Fisheries,  letter  dated  Tanuary  28,  1983,  In  Main  Report.) 


lag  time  for  each  variable.  Then,  sets  of  four  best-fit  binomial  equations 
relating  the  dependent  variable  (salinity)  to  each  of  the  independent 
variables  were  computed.  A  packaged  Hewlett-Packard  97  calculator  program, 
"Curve  Fitting,"  was  used  to  transform  the  lagged  Independent  variable  values 
Into  exponential,  logarithmic,  and  power  functions.  In  addition  to  the  linear 
form.  Trials  were  also  made  for  longer  and  shorter  lag  times  to  obtain  the 
best  Individual  correlations.  Multiple  regression  computations  followed  using 
optimal  lag  times  for  each  variable. 

C.1.36.  This  process,  which  Included  many  graphical  plots  of  paired  variables 
and  ttieir  best-fit  lines  or  curves,  revealed  the  need  for  a  more  satisfactory 
representation  of  seasonal  effects.  As  the  parameters  Interact,  It  Is  assumed 
that  an  attenuated  response  pattern  develops  because  of  the  large  available 
storage  volumes,  particularly  In  the  lower  basin,  and  the  limited  number  of 
hydraulically  efficient  conveyance  routes.  This  pattern  would  be  better 
represented  by  using  a  longer  time  period,  such  as  a  3-month  moving  average 
(as  opposed  to  monthly  mean).  When  the  3-month  average  values  were  used, 
correlations  among  the  parameters  Improved  and  appeared  to  reflect  known  and 
perceived  seasonal  patterns  of  variation.  Thus,  the  moving-average  concept, 
with  3  months  taken  as  the  period  length,  was  adopted  for  use  thereafter  In 
the  analysis. 

C.1.37.  Another  departure  from  the  Center  for  Wetland  Resources  study  was  the 
time  period  Investigated.  Observed  data  through  the  year  1979  was  employed 
and  represented  an  extension  of  11  years.  However,  the  years  prior  to 
completion  of  the  Baratarla  Bay  Waterway  project  In  1963  were  eliminated  In 
recognition  of  the  significant  Influence  of  the  project  on  salinity  levels  and 
patterns  in  the  upper  estuary. 

C.1.38.  From  the  multiple  regression  computations,  two  equations  were  derived 
for  each  station  with  salinity  as  the  dependent  variable,  one  representing 
spring  and  the  other  representing  summer.  Only  those  independent  variables 
that  Improved  the  correlation  with  salinity  were  included  In  each  equation. 
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VARIABLES  INCLUDED  IN  STATISTICAL  ANALYSIS- 


resulting  correlation  indices  were  examined  and  predicted  salinities  were 
compared  to  observed  salinities  to  determine  the  optimal  equation  for  each 
salinity-monitoring  station. 

C.1.32.  The  Center  for  Wetlands  analysis  provided  a  basis  for  the  statistical 
analysis  performed  in  this  study.  The  differences  between  the  two  studies 
include  the  time  period  investigated,  derivation  of  moisture  surplus,  variable 
transformations,  and  incorporation  of  seasonal  differences  into  optimal 
equations.  A  degree  of  departure  was  dictated  at  the  outset  because  no 
computer  program  was  available  with  the  capability  of  ordering  and  selecting 
combinations  of  progressively-lagged  variables  into  the  regression 
computations . 

C.1.33.  Procedural  Basis.  The  Barataria  Bay  salinity  variations  are 
functionally  related  to  Mississippi  River  flows  as  well  as  basin  rainfall  and 
wind-generated  water  movement.  The  analysis  performed  as  part  of  this  study 
defines  statistical  seasonal  relationships  between  salinity  at  four  gage 
locations  and  externally  and  internally  generated  freshwater  flow,  basin 
moisture  surplus,  and  two  water  levels  (at  gages  at  each  end  of  the  estuarine 
area).  Time  was  included  in  the  analysis  to  represent  the  continuing  effects 
of  land  subsidence,  erosion,  and  rise  in  sea  level  on  salinity.  Table  C-1-19 
identifies  the  parameters  included  in  the  analysis. 

C.1.34.  Wind  data  are  excluded  from  the  list  of  variables.  The  rationale  for 
this  exclusion  is  that  typical  short  duration  (one  to  four  days)  patterns  of 
wind  movement  would  affect  monthly  mean  water  and  salinity  levels  only 
slightly.  However,  longer  periods  of  sustained  wind  movement  and  direction 
would  be  reflected  in  water  and  salinity  levels.  Therefore,  the  effects  of 
wind  are  considered  to  be  incorporated  into  the  analysis  already. 

C.1.35.  Graphical  plots  of  monthly  mean  parameter  values  were  first  visually 
compared  with  the  monthly  mean  salinity  plots  to  obtain  the  apparent  optimal 


to  maintain  brackish  conditions  (less  than  15  ppt)  in  the  Barataria  Bay 
estuary.  However,  during  the  dry  year,  1963,  runoff  was  short  one-third  that 
of  the  wet  year.  As  a  result,  saline  water  in  excess  of  15  ppt  was  present  in 
Barataria  Bay  throughout  the  year.  The  15  ppt  isohaline  remained  at  or  near 
the  mouth  of  the  bay  from  March  through  September  1961.  In  1963,  the  15  ppt 
isohaline  moved  about  12  miles  north  and  stayed  near  the  middle  of  the  bay 
from  January  through  November.  Yields  during  the  spring-summer  period  varied 
from  a  surplus  of  li,7UU  cfs  in  1961  to  a  deficit  of  -6,300  cfs  in  1963. 
Similar  conditions  probably  existed  in  the  other  Louisiana  estuaries  including 
Breton  Sound. 

FUTURE  SALINITY  CHANGE  (BARATARIA  BAY) 

C.1.3U.  To  determine  future  salinity  levels,  a  statistical  analysis 
correlating  salinity  to  other  influencing  parameters,  and  vice  versa,  was  made 
using  available  data.  By  comparing  future  salinity  levels  to  existing 
conditions  the  magnitude  of  salinity  changes  are  determined.  This  information 
is  needed  in  developing  a  management  scheme  for  diverting  freshwater  to  the 
Barataria  Basin  consistent  with  improving  productivity.  The  influence  of 
salinity  on  productivity,  specifically  the  15  ppt  isohaline,  is  given  in 
Appendix  A,  Problem  Identification. 

C.1.31.  A  similar  statistical  analysis  was  conducted  by  the  Center  for 
Wetland  Resources  of  Louisiana  State  University.  In  that  study,  a  statistical 
correlation  of  station  mean  salinities  was  made  with  weighted  moisture  surplus 
amounts  in  Barataria  Basin,  water  levels  at  the  Bayou  Rigaud  gage  on  Grand 
Isle,  and  liississippi  River  flow  volumes  (Gagliano  et  al. ,  1970  b) .  A  linear 
equation  was  developed  for  each  of  four  salinity  monitoring  stations  in 
Barataria  Basin.  Lagged  monthly  or  monthly  mean  values  of  independent 
variables  (moisture  surplus,  water  levels,  and  flow)  along  with  values  of  the 
dependent  variable  (salinity)  were  input  to  a  computer  program  that  was  used 
to  generate  regression  coefficients  for  combinations  of  variables.  The 
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highs  reflect  the  general  tendency  of  saline  gulf  waters  to  move  northward  and 
encroach  into  the  estuarine  water  bodies  during  the  warm  weather  months.  This 
northward  movement  is  reinforced  by  the  seasonally-reduced  freshwater  flows 
from  within  and  outside  the  Baratarla  Basin. 

C.1.28.  In  a  study  conducted  by  the  Center  for  Wetland  Resources,  a  general 
relationship  between  salinity  and  runoff  in  the  estuaries  was  established 
using  a  representative  wet  year,  1961,  and  a  dry  year,  1963  (Gagliano  et  al. , 
1970  a,  b,  c,  d,  f,  and  1972).  These  two  extreme  periods  provide  a  minimum 
and  maximum  range  under  which  a  comparison  between  salinity  and  runoff  can  be 
made.  The  seasonal  values  at  key  control  stations  for  1961  and  1963  are 
presented  in  table  C-1-17. 


TABLE  C-1-17 

SEASONAL  SALINITY  VALUES 

Bayou  La  Loutre  at  Hopedale  (Breton  Sound) 
Baratarla  Bay  at  Manila  Village  (Barataria  Basin) 


Area 

Winter 

Spring 

Summer 

Autumn 

1961 

1963 

1961 

1963 

1961 

1963 

1961 

1963 

(  PPT) 

Breton  Sound 

6.4 

13.0 

6.1 

15.6 

6.7 

17.8 

5.7 

17.9 

Barataria  Basin 

11.4 

14.6 

5.9 

21.0 

3.7 

17.4 

10.6 

18.9 

SOURCE:  Gagliano  et  al.  (1970  f) 


C.1.29.  The  runoff  associated  with  these  salinity  values  was  determined  using 
the  Thornwaite-Mather  Water  Balance  Model.  Water  yields  of  the  Barata-ia  Say 
watershed  were  compared  to  salinities  values  for  the  year  1963  and  1961  and 
are  shown  in  table  C-1-18.  Runoff  during  the  wet  year,  1961,  was  sufficient 
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suhbasin  unit  In  order  to  approximate  tbe  actual  timing  of  runoff  fo 
Barataria  Basin  as  a  whole.  Three-month  average  moisture  surpluses  were 
computed  and  are  presented  for  combined  subbasins  T-VI  in  table  C-1-26  and  for 
subbasins  I-VII  in  table  C-1-27. 

C.1.47.  Salinity  Station  Probability  Distribution.  Given  the  influence  of 
salinity  on  productivity,  it  was  necessary  to  determine  the  probability  of  a 
given  salinity  level  occurring  during  a  year  at  the  four  selected  monitoring 
stations.  The  monthly  mean  salinity  data  were  converted  to  3-month  averages 
because  of  the  attenuated  response  patterns  of  parameters  in  the  estuary  (see 
tables  C-l-2f!  through  C-1-31).  Spring  (Aprll-June)  and  summer  (July- 
Septemher)  sets  of  averaged  salinity  data  for  1964-1970  were  each  fitted  to  a 
Pearson  Typo  III  probahlllty  distribution.  Statistical  parameters  Including 
Mean,  Adjusted  Standard  Deviation,  and  Adjusted  Skewness  were  computed  with 
another  WESLIB  program  "STAT  1.”  Salinity  coordinates  corresponding  to  1,  10, 
30,  SO,  70,  90,  and  99  precent  exceedance  probabilities  were  determined  by  the 
equation  X=M+t<S,  where  M  represents  the  mean,  K  is  a  factor  that  is  a  function 
of  the  skew  coefficient  and  the  selected  exceedance  probability,  and  S  is  the 
standard  deviation.  The  K  values  for  each  probability  distribution  were 
selected  from  "Guidelines  for  Determining  Flood  Flow  Frequency,"  Bulletin  No. 
17a  of  the  hydrology  Committee,  US  Water  Resource  Council  (1977). 

C.1.48.  Optimal  bag  Time.  A  final  preliminary  operation  to  the  multiple 
regression  analysis  of  3-raonth  data  sets  was  determining  optimal  lag  time  and 
mathematical  transforms  for  all  independent  variables  with  respect  to 
salinity.  A  curve-fitting  program  (Hewlett-Packard  97  calculator  program)  was 
used  to  systematically  accomplish  this  task.  Beginning  with  the  apparent  best 
lag  time  according  to  visual  comparisons  of  the  monthly  mean  salinity  and 
independent  variables  (moisture  surplus,  discharge,  and  stages),  four  curve 
types  (linear,  exponential,  logarithmic,  and  power  function)  were  fitted  to 
each  pair  of  data  sets.  Best  fit-equations  for  the  four  curve  types  were 
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computed  for  each  data  set.  Lag  times  one  month  shorter  and  longer  were 
assumed  and  the  process  was  repeated.  Unless  r  ,  the  determination 
coefficient,  was  significantly  higher  for  the  middle  lag  time  than  for  the 
other  two,  trials  would  be  continued  in  either  or  both  directions  until  an 
overall  hest-flt  curve  equation  was  determined  for  each  curve  type.  This 
process  resulted  in  the  selection  of  the  optimal  combination  of  lag  time  and 
transform  for  each  pair  of  variables. 

C.1.49.  Analyses  of  the  correlations  of  paired  variables  produced  the  best 
correlation  of  salinity  with: 

o  Exponential  functions  of  moisture  surplus 

o  Log  functions  of  Red  River  Landing  flow 

o  Linear  functions  of  Grand  Isle  stage 

o  Exponential  functions  of  Des  Allemands  stage 

The  best  fit  curve  values  for  each  of  the  salinity  reference  stations 
for  the  four  Independent  variables  listed  above  are  presented  In  tables 
C-1-32  to  C-1-35. 

C.1.50.  Multiple  Regression  Analysis.  Multiple  correlation  analyses 
were  conducted  using  Aprll-June  (spring)  and  July-Septembeir  (summer) 
salinity  at  each  of  the  four  monitoring  stations  as  the  dependent 
variable.  Eight  equations  were  derived.  Optimal  lag  times  and 
mathematical  transformations  previously  derived  were  employed  for  the 
independent  variables  In  each  equation.  Time  In  years  was  Included  as  a 
fifth  Independent  variable  In  order  to  account  for  any  temporal  trends 
that  would  reflect  the  other  Influencing  factors  not  specifically 
represented.  A  computer  program,  "Step-Wise  Multiple  Linear 
Regression,"  was  used  for  the  correlation  analyses.  In  the  analysis, 
each  transfi,  .Tiled  Independent  variable  was  Introduced  In  turn  and  a  best- 
fit  relationship  was  determined  (such  that  the  standard  error  of  the 
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eliminating  16  sites  on  the  west  bank,  and  two  sites  on  the  east  bank.  The 
remaining  sites  are  listed  in  table  C-1-38. 

C.1.64,  Diversion  structures  at  Bayous  Lasseigne  and  Fortier  were  designed  to 
convey  100  percent,  two-thirds,  one-half,  and  one-third  of  the  required 
flow.  At  the  Davis  Pond  site,  the  structure  was  designed  to  convey  100 
percent  of  the  required  flow.  Structures  at  the  Oakville  and  Myrtle  Grove 
sites  were  each  designed  for  one-half  and  one-third  of  the  total  flow.  The 
decision  to  limit  the  lower  sites  to  two  flows  was  based  on  the  short  residual 
time  that  this  diverted  water  would  remain  in  the  basin.  The  shorter  the 
retention  in  the  basin,  the  lesser  the  long-term  affect  on  average  salinity. 
The  lower  sites  using  the  Barataria  Bay  Waterway  as  the  conveyance  channel 
were  also  limited  to  the  existing  channel  capacity.  Using  the  6  remaining 
sites,  16  possible  plans  for  the  Barataria  Basil  were  formulated.  These  plans 
are  presented  in  table  C-1-39. 

C.1.65.  From  an  hydraulic  view,  it  was  recognized  that  several  distinct 
groups  could  be  made  from  the  16  options  in  the  Barataria  Basin,  which  would 
aid  in  site  evaluation.  Options  1-5  and  16,  diversion  of  100  percent  of  the 
flow  from  the  upriver  sites,  form  Group  1.  Group  2,  composed  of  options  6,  7, 
11,  and  12,  has  a  50:50  ratio  between  flows  at  the  upriver  and  downriver 
sites.  Group  3,  composed  of  the  remaining  options  8,  9,  10,  13,  14,  and  15, 
has  a  2:1  ratio  between  upriver  and  downriver  sites,  respectively.  Salinity 
levels  for  with-project  (groups  1  and  3  options)  and  without-project  (1980  and 
2030)  conditions  are  shown  on  plate  C-10  for  the  Lafitte  station.  No 
difference  between  Groups  2  and  3  is  discernible  on  the  frequency  curves  as 
they  plot  virtually  on  the  same  line.  Similar  curves  are  plotted  for  the  St. 
Mary's  Point  and  Grand  Terre  slip  monitoring  stations  and  the  Ford  line  on 
plates  C-1 1  through  C-13.  Based  on  a  comparison  of  frequency  plots, 
diversions  under  Group  1  provide  lower  salinity  levels  at  the  Lafitte  and  St. 
Mary's  Point  station.  Similarly,  Group  1  plans  more  closely  achieve  the  Ford 
line  at  the  10-percent  exceedance  probabilities.  With-project  isohalines  are 


o  The  water  volume  iti  each  zone  was  determined  by  using  infor¬ 
mation  from  Chabreck  (1972)  and  Barrett  (1970). 

o  Ratios  of  fresh  to  fresh  +  saline  water  in  each  zone  were  assumed 
to  be  equal  to  a  dilution  factor  and  were  multipled  by  the  ambient 
(without-project)  mean  salinity  at  each  short-term  gage  in  the 
respective  zone.  It  was  also  assumed  that  all  diverted  fresh- 
waters  would  become  completely  mixed  within  the  water  bodies 
during  the  April  through  September  period. 

C.1.62.  As  a  result  of  this  procedure,  reduced  mean  salinity  levels  at  each 
of  the  short-term  salinity  gages  were  determined.  With  the  new  derived 
salinity  values,  the  vegetation  configuration,  and  the  geometry  of  the  area, 
new  isohalines  could  be  established.  The  procedure  was  repeated  until  the  15 
ppt  isohaline  approximated  the  position  of  the  Ford  line.  The  initial  volume 
of  diverted  freshwater  analyzed  was  2,200  cfs.  Analyses  conducted  using  this 
procedure  determined  the  volume  to  be  Insufficient  to  maintain  the  Ford  line 
salinity.  In-sequence  amounts  of  A, 400  cfs  and  6,600  cfs  were  evaluated.  The 
6,600  cfs  was  determined  as  the  probable  required  diverted  flow  needed  to 
achieve  the  Ford  line  salinity. 

HYDRAULICS 

PROJECT  SITE  ANALYSIS 

C.1.63.  Based  on  the  predicted  need  for  an  additional  freshwater  Inflow  of 
10,650  cfs  in  the  Barataria  Basin  and  6,600  cfs  in  the  Breton  Sound  area,  21 
possible  diversion  sites  on  the  west  bank  and  three  diversion  sites  on  the 
east  bank  of  the  Mississippi  River  were  identified.  The  farthest  upstream 
site  was  below  Donaldsonville  near  river  mile  175.5  and  the  farthest 
downstream  site  was  Myrtle  Grove  (river  mile  58.7).  Preliminary  evaluation  of 
each  site  as  discussed  in  Appendix  B,  Plan  Foroulation,  resulted  in 
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C.1.60.  Given  the  limited  data,  future  without-project  salinity  levels  were 
estimated  for  the  Breton  Sound  area  by  multiple  regression  correlations  of 
monthly  mean  salinity  levels  (April  through  September)  with  respect  to 
corresponding  monthly  mean  stages  and  elapsed  time  for  the  period  of  record 
(1956-1977).  The  results  of  the  analysis  was  the  development  of  an  average 
rate  of  change  value  for  mean  salinities  at  the  Gardner  Island  station.  The 
rate  of  change  value  was  then  multiplied  by  the  difference  in  years  between 
2030  and  the  midpoint  of  the  period  of  record  to  obtain  the  predicted  2030 
average  April  through  September  salinity  at  the  gage.  Isohalines  were  then 
constructed  using  relationships  developed  between  the  Gardner  Island  gage  and 
the  short-term  gages  scattered  throughout  the  area,  vegetation  configuration, 
geometry  of  the  area,  and  saline  zones  identified  by  Chabreck  in  the  report, 
"Vegetation,  Water  and  Soil  Characteristics  of  the  Louisiana  Coastal  Region," 
dated  September  1972.  Isohalines  for  the  10-percent  exceedance  probability 
for  without-project  conditions  and  the  Ford  line  are  shown  on  plate  C-9.  The 
Ford  line  position  was  taken  from  a  Corps  of  Engineers  report,  "Mississippi 
River  Flow  Requirements  for  Estuarine  Use  in  Coastal  Louisiana,"  dated 
November  1970. 

SUPPLEMENTAL  FLOW  DETERMINATION  -  BRETON  SOUND 

C.1.61.  To  determine  the  supplemental  flows  required  to  maintain  the  Ford 
line  under  10-percent  drought  conditions,  a  volumetric  method  of  routing  flows 
through  the  estuary  was  followed.  The  procedure  is  given  below: 

o  The  probable  flow  routes  of  freshwater  diverted  from  the 
Mississippi  River  at  the  Big  Mar  site  were  established. 

o  Zones  of  influence  were  established  on  the  basis  of  the 
diverted  flow  routes. 
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would  provide  the  desired  average  salinity  level  for  a  10-percent  drought 
year.  At  the  Bayous  Lasselgne  and  Fortier  sites,  sufficient  freshwater  could 
be  diverted  January  through  April  to  maintain  desired  salinity  conditions 
April  through  September.  At  the  Davis  Pond  site,  freshwater  would  have  to  be 
diverted  January  through  May.  Freshwater  diversion  at  the  Oakville  and  Myrtle 
Grove  sites  would  require  diversion  most  of  the  year. 

FUTURE  SALINITY  CHANCES  -  BRETON  SOUND 

C.1.59.  The  Breton  Sound  area  Is  approximately  666,800  acres  and  is  composed 
of  333,500  acres  of  water  bodies  and  333,300  acres  of  land  areas.  It  Is 
acknowledged  that  the  Breton  Sound  area  Is  becoming  saltier  and  that  the  trend 
Is  associated  with  marsh  subsidence  and  sliorellne  erosion.  Further,  It  Is 
known  that  the  absence  of  Mlsslslsppl  River  flood  overflows  since  the 
construction  of  levees  and  the  dredging  of  canals  and  waterways  have 
accelerated  this  trend.  Available  data  In  the  Breton  Sound  area  that  could  be 
used  to  analyze  salinity  changes  Is  extremely  sparse.  The  only  long-term 
gaging  station  for  use  In  this  area,  Gardner  Island,  Is  on  the  eastern  border 
of  Breton  Sound  along  the  Mississippi  River  Gulf  Outlet.  Other  gaging 
stations  data  scattered  throughout  Breton  Sound  were  available  but  only 
covered  a  few  monthly  periods.  Data  on  subsidence  and  erosion  were  limited 
and  unworkable  for  correlation  with  salinity.  Stage  was  found  to 
correlate  better  with  salinity  than  basin  runoff  and  moisture  surplus  Indices. 
Other  factors  known  or  suspected  to  significantly  Influence  salinities  Include 
temperature,  winds,  and  climatic  trends  extending  over  periods  of  several 
years  or  decades.  The  difficulty  of  quantifying  these  data  Into  suitable 
forms  for  statistical  correlation  and  their  undefined  time-response  factors 
prohibited  their  Inclusion  In  this  study.  Marsh  vegetation  types  are  very 
closely  related  to  salinity  levels  but  the  salinity  data  presently  available 
In  the  Breton  Sound  area  are  too  Incomplete  to  quantify, and  use  for  predicting 
future  salinity  changes. 
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time  to  a  value  in  months  representing  the  apparent  lag  between  points  along  a 
primary  flow  path  in  the  basin  while  retaining  a  constant  volume  represented 
by  its  area.  It  was  estimated  that  the  centroid  of  a  hydrograph  moving  from 
upstream  Mississippi  River  diversion  sites  (vicinity  of  mile  141.0)  would  take 
three  to  four  months  to  reach  the  lower  portion  of  the  basin.  In  like  manner, 
the  centroid  of  hydrographs  with  origins  in  the  vicinity  of  mile  70  and  below 
would  take  one  or  two  months  to  reach  the  lower  basin  boundary.  A  simple 
geometry  calculation  gave  the  monthly  percentage  distribution  of  outflow  at 
the  subbasin  boundaries  resulting  from  an  average  monthly  inflow  from  the 
Mississippi  River. 

C.1.58.  A  series  of  backwater  profiles  encompassing  the  range  of  predicted 
tailwater  elevations  at  the  outflow  end  of  various  conveyance  channels  and 
headwater  elevations  from  the  Mississippi  River  was  performed  using  the  HEC-2 
computer  program  to  define  the  stage-discharge  relationships  for  each 
diversion  site  into  the  Barataria  Basin.  It  was  assumed  that  the  entire 
volume  of  freshwater  flow  would  enter  from  the  river  during  January  through 
April.  A  tabular  format  was  developed  to  determine  the  estimated  subbasin  VI 
and  VII  outflows  by  month  and  location  for  each  possible  structure  and  channel 
considered  for  the  Barataria  Basin.  The  derived  monthly  flow  distribution 
percentages  were  used  as  multipliers  to  determine  incremental  subbasin 
outflows  resulting  from  each  month  of  inflow.  These  increments  were  added  to 
determine  total  monthly  outflows.  The  3-month  average  outflows  were 
calculated  for  each  subbasin.  These  values  could  then  be  used  in  the  original 
sets  of  regression  equations  (salinity  =  dependent  variable)  to  determine 
with-project  salinities.  The  3-month  average  supplemental  flows  associated 
with  each  of  the  four  salinity  stations  were  determined  for  spring  and  summer 
conditions  for  each  of  the  seven  exceedance  probabilities,  and  for  both  1980 
and  2030  conditions.  Ford  line  salinities  were  calculated  in  each  case  using 
a  linear  equation  that  was  a  function  of  salinity  at  St.  Mary's  Point  and 
Grand  Terre  Slip.  From  the  analysis  performed,  it  was  determined  that  a 
diversion  of  10,650  cfs  into  the  Barataria  Basin  from  the  Mississippi  River 


of  a  line  with  each  curve  gave  the  predicted  individual  monthly 
values  of  an  independent  variable  that  would  be  associated  with 
the  station  salinities  corresponding  to  the  probability 
represented  by  that  line.  The  Red  River  Landing  discharges  so 
derived  were  also  converted  to  monthly  mean  stages  for  January 
through  May  at  the  six  alternative  Mississippi  River  diversion 
structure  sites.  Stage-discharge  relationships  developed  from 
comparing  monthly  mean  gage  heights  and  flows  recorded  in  the 
period  1976  through  1979  were  used  to  make  the  conversions. 

o  Three-month  averages  of  these  associated  probability  distributions 
were  then  prepared  for  the  optimal  periods  that  were  determined 
during  the  one-on-one  correlations. 

C.1.56.  At  this  point,  the  hydrologic  and  hydraulic  analyses  merged.  The 
primary  design  objective  had  been  to  determine  the  sizes  of  a  structure  or 
structures  and  associated  conveyance  channels  that  would  deliver  a  volume  of 
water  from  the  Mississippi  River  sufficient  to  reduce  the  April  through  June 
Ford  line  salinity  to  15  ppt  in  a  year  whose  without-project  salinity  would  be 
exceeded  only  10  percent  of  the  time.  The  remaining  problems  would  be  to 
determine  from  the  developed  data  the  amounts  of  water  that  could  be  delivered 
by  the  design  project  under  a  range  of  pre-existing  salinity  conditions,  and 
the  resultant  effects  on  those  salinities. 

C.1.57.  In  earlier  investigations  of  basin  moisture  surplus  variations  with 
respect  to  salinity  levels,  characteristic  timelag  periods  between  peak 
moisture  surplus  values  (flows)  and  depressed  salinities,  and  vice  versa,  had 
been  estimated.  In  the  absence  of  any  valid  flow  measurements  in  the 
Baratarla  Basin,  a  series  of  dimensionless  hydrographs  were  synthesized  that 
would  attenuate  with  time  and  distance  through  the  basin  and  produce  effects 
similar  to  those  indicated  by  the  comparisons.  The  hydrographs  were  simulated 
by  progressively  flattened  triangular  shapes  whose  centroid  would  advance  in 
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stations/spring  and  summer  3-month  averages).  The  steps  taken  to  achieve 
these  associated  distributions  for  the  particular  3-month  periods  that  had 
been  found  to  correlate  best  with  station  salinities  are  described  below: 

o  The  STAT-1  program  was  used  to  determine  the  statistics  (mean, 
standard  deviation,  and  skewness)  for  the  (1964-1979)  4-  or 
5-month  averge  values  of  discharge,  stage  and  moisture  surplus 
that  had  been  used  in  the  latter  group  of  multiple  regression 
analyses,  and  for  each  Individual  month  (January  through  August 
or  September). 

o  Hrobability  distributions  were  developed  for  each  independent 
variable  for  each  of  the  time  periods. 

o  Then,  4-  or  5-month  average  variable  values  that  would  correspond 
to  3-  to  6-month  station  salinities  having  exceedance 
probabilities  of  1,  10,  30,  50,  70,  90,  and  99  percent  were 
determined  by  inserting  these  predicted  salinities  into  the 
appropriate  terms  in  each  of  the  latter  group  of  regression 
equations.  Distributions  for  this  and  the  previous  step  were 
calculated  for  1980  and  2030  conditions. 

o  The  next  step  was  to  define  the  relationships  between  each  4-  or 
5-month  average  value  and  its  inclusive  monthly  values.  This  was 
accomplished  by  plotting  families  of  smooth  curves  that  passed 
through  the  seven  points  relating  each  inclusive  monthly  value 
to  the  multi-month  average  value  having  the  same  exceedance 
probability,  as  determined  in  step  2. 

o  Lines  were  drawn  that  were  normal  to  and  that  intercepted  each 
(multi-month  average)  axis  at  values  corresponding  to  the  seven 
probabilities  considered  in  the  third  step.  The  Intersections 
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to  occur  under  those  conditions.  To  do  this,  the  multiple  regression  program 
was  used  in  the  following  manner: 

o  Transformations  of  the  independent  variables.  (Red  River 
Landing  Discharge,  Basin  Moisture  Surplus,  Grand  Isle  and 
Des  Allemands  Stages)  were  correlated  in  turn  as  dependent 
variables  with  salinity  at  the  four  stations  and  time  as  a 
fifth  independent  variable. 

o  Optimal  equations  describing  each  "dependent"  variable  in 
terms  of  salinity  and  time  were  determined.  The  time  co¬ 
efficients  were  again  reduced  by  80  percent,  retaining  only 
those  salinity  stations  whose  inclusion  improved  the 
correlations. 

o  Four  sets  of  equations  were  determined,  as  follows: 

o  January  through  April  mean  discharges  and  stages  correlated 
with  April  through  September  mean  salinities 

o  May  through  August  or  September  discharges  and  stages 
correlated  with  April  through  September  salinities 

o  January  through  April  basin  moisture  surpluses  correlated 
with  April  through  June  salinities 

o  May  through  August  or  September  moisture  supluses  correlated 
with  July  through  September  salinities 

C.1.55.  These  equations  were  developed  in  order  to  establish  the  basis  for  a 
probability  distribution  of  each  Independent  variable  that  would  be  associated 
with  the  previously  determined  salinity  distributions  (each  of  four 
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salinities  occurring  at  the  Ford  line  (FL)  is  also  shown.  Derivation  of  the 
FL  value  is  discussed  in  the  next  subsection.  Graphical  representation  of  the 
existing  (1980)  and  future  salinities  (2030)  at  each  station  was  developed 
using  the  average  salinity  values  over  the  period  April  through  September 
(plate  C-5  through  C-8).  Isohalines  for  the  10-percent  exceedance  probability 
for  1980  and  2030  without  project  conditions  are  shown  in  plate  C-9. 

C.1.53.  Salinities  at  the  Ford  line.  To  relate  changes  in  salinity  levels  at 
the  Ford  line  to  freshwater  inflows  diverted  from  the  Mississippi  River,  it 
was  necessary  to  determine  the  naturally  occurring  salinities  at  the  Ford 
line.  This  was  accomplished  by  interpolating  salinity  data  above  and  below 
the  Ford  line.  A  linear  equation  was  developed  for  Ford  line  salinity  in 
terms  of  the  St.  Mary's  Point  and  Grand  Terre  Slip  stations.  Although  both 
spring  and  summer  equations  were  developed,  they  were  so  close  to  being  equal 
that  it  was  decided  to  use  a  single  equation:  Ford  line  =  4.14  +  0.72  SMP  + 
0.21  GTS. 

SUPPLEMENTAL  FLOW  DETERMINATION  (BARATARIA  BASIN) 

C.1.54.  As  previously  discussed,  higher  salinity  levels  are  occurring  in 
estuarine  areas  and  causing  unfavorable  conditions  for  productivity. 

Reversing  this  trend  and  maintaining  a  salinity  level  of  15  ppt  at  the  Ford 
line  can  be  accomplished  by  diverting  freshwater  into  the  estuarine  area. 
Having  established  the  existing  and  future  salinity  estimated  to  occur  in  the 
basin,  it  was  necessary  to  determine  supplemental  freshwater  quantities  needed 
to  meet  the  study  requirements.  In  an  earlier  phase  of  the  Louisiana  Coastal 
Area  study,  a  report  on  Mississippi  River  flow  requirements  for  estuarine  use 
in  coastal  Louisiana  identified  a  preliminary  requirement  to  optimize  fish  and 
wildlife  resources.  The  conclusion  of  that  report  was  that  sufficient 
Mississippi  River  flow  was  available  to  meet  the  once-in-lO-year  water  needs 
of  the  estuary.  In  developing  flows  required  to  maintain  the  Ford  line,  it 
was  necessary  to  determine  the  relationship  among  parameter  values  most  likely 
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TABLE  C-1-36 


MULTIPLE  REGRESSION  EQUATIONsi'^ 
(Salinity  as  Dependent  Variable) 


1 . 

LAF6 

=  17.64 

-  2.88 

In 

RRL4 

+ 

41. Oe  “ 

.00069M,S66  008TY 

2. 

LAF  9 

=  16.21 

-2.58 

In 

RRL5 

+ 

3.7ie  “ 

•  00075MS67  013TY 

3. 

SMP6 

=  40.30 

-5.90 

In 

RRL5 

+ 

10.51e 

“•00028MS66  ^  009TY 

4. 

SMP9 

=  25.79 

-  4.17 

In 

RRL6 

+ 

15.53e 

“•00023MS67  018TY 

5. 

GTS6 

=  79.76 

-  8.74 

In 

RRL6 

- 

0.32e 

-.000035MS74  _3.66G18 

- 

.007TY 

6. 

GTS9 

=  18.94 

-  3.97 

In 

RRL8 

+ 

26.93e 

-.000039MS78  _  .029TY 

7.61e  ■•37DA6 


TY  =  Time,  Year  since  1964 

Numbers  behind  each  variable  represent  the  month  of  year  that  is  final  month 
of  3-iuonth  average 
LAF  =  Lafitte  (PPT) 

3MP  -  St.  Mary's  Point  (PPT) 

GTS  =  Grand  Terre  Slip  (PPT) 

MG67  =  Moisture  Surplus,  (CFS)  Month  of  year  and  subbasin 
GI  =  Grand  Isle  Stage  (Ft.  NGVD) 

DA  =  Des  Allemands  Stage  (Ft.  NGVD) 

RRL  =  Red  River  Landing  Discharge  (1000  CFS) 

— ^  Equations  for  Grand  Isle  Platform  are  not  shown. 
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calculated  values  compared  to  those  observed  would  be  at  a  minimum).  The 
s  ign i t  icaiice  of  each  variable  was  determined  by  comparison  to  an  established 
confidence  level  (CL)  value.  The  equations  generated  included  only  those 
independent  variables  that  were  found  to  be  significant  according  to  the  CL 
criteria  and  that  improved  the  correlation,  that  is,  reduced  the  variation  of 
tlie  dependent  variables.  Output  of  the  program  includes:  basic  statistics 
for  each  variable  (mean,  standard  deviation,  minimum,  and  maximum), 
correlation  matrix,  determination  coefficient,  standard  error,  beta  weight, 
and  tabulated  observed  and  calculated  values  of  the  dependent  variable,  along 
with  error,  percent  error,  and  cumulative  error  squared. 

C.1.51.  From  the  regression  analysis,  it  was  observed  that  the  time  variable 
correlation  with  salinity  was  usually  low  and  produced  in-  compatible  salinity 
predictions  between  the  selected  stations.  After  a  series  of  trial 
calculations  using  various  percentages  of  the  calculated  time  coefficients,  it 
was  decided  that  an  amount  equal  to  20  percent  of  the  calculated  time 
coefficient  value  produced  compatible  results. 

C.1.52.  The  eouations  derived  are  displayed  in  table  C-1-36.  Existing  (1980) 
and  future  (2030)*  salinity  levels  at  the  stations  were  estimated  through  the 
use  of  the  t  ime- variable  coefficient.  When  multiplied  by  16,  the  coefficient 
of  time  would  represent  the  change  in  salinity  levels  between  1964  (base  year) 
and  1980.  When  multiplied  by  66,  the  coefficient  of  time  would  represent  the 
total  change  between  1964  and  2030.  Probability  distributions  were  obtained 
by  adding  or  subtracting  the  computed  change  in  salinity  to  the  base 
probability  distribution.  The  resultant  1980  and  2030  probability 
distributions  are  shown  in  table  C-1-37.  The  probability  distribution  of 

*The  hydraulic  analysis  study  period  (1980-2030)  differs  from  the  overall 
study  period  (1985-2035).  The  2030  conditions  are  considered  as  nearly 
reflecting  2035  conditions. 


C-52 


shown  on  plate  C-14.  Either  of  the  three  upriver  sites  is  acceptable. 

However,  based  purely  on  hydraulic  considerations,  the  available  sta^,js  in  the 
ixver,  and  the  slope  of  the  terrain,  the  site  at  mile  141.1  is  a  better 
diversion  site. 

STRUCTURAL  HYDRAULICS 

C.1.66.  Concrete  culvert  boxes  were  selected  as  the  structures  to  divert 
freshwater  from  the  Mississippi  River  to  the  coastal  area.  The  structures 
were  designed  by  assuming  a  velocity  through  the  structure  of  about  6  feet  per 
second,  which  yielded  a  cross  sectional  area  capable  of  discharging  the 
required  amount  of  fresh  water  at  each  location.  Several  depths  were  tried  in 
conjunction  with  a  20-fooL  width  to  determine  the  number  of  concrete  culverts 
needed  at  each  height  to  yield  the  required  cross  sectional  area.  The  river 
stage  for  each  site  was  taken  as  the  one  most  likely  to  be  equalled  or 
exceeded  during  a  10-percent  exceedance  high  salinity  year.  The  tailwater 
elevations  at  the  structures  were  found  by  using  the  HEC-2  program  to  route 
the  freshwater  diversion  upstream.  The  backwater  computations  assumed  a 
Manning's  roughness  coefficient  of  0.03,  a  contraction  coefficient  of  0.7,  and 
an  expansion  coefficient  of  0.5.  Hydraulic  characteristics  of  diversion 
structures  are  described  in  the  Design  and  Cost  Section  of  this  appendix. 

CHANNEL  HYDRAULICS 

C.l.b7.  Various  combinations  of  channel  dimensions,  that  is,  slopes,  bottom 
widths,  and  depths,  were  evaluated  to  yield  the  optimum  combination  in  terms 
of  minimal  channel  excavation  and  levee  building.  Channels  having  a  1  on  3 
sideslope  and  varying  bottom  widths  were  selected  because  they  could  convey 
the  design  flows  corresponding  to  computed  available  hydraulic  heads.  With 
tlie  HEC-2  computer  program,  the  design  discharges  were  routed  upstream  to  the 
structure,  starting  with  the  corresponding  stage  of  the  receiving  body  of 
water.  The  diversion  channel  dimensions  are  presented  in  the  Design  and  Cost 
Section  of  this  appendix.  (See  Table  C-2-1). 


IMPACTS  OF  FRESHWATER  DIVERSION 


EFFECTS  ON  NAVIGATION 

C.1.68.  Under  the  tentatively  selected  plan,  a  maximum  of  17,300  cfs  will  be 
diverted  from  the  Mississippi  River  during  the  10-percent  drought  year  in  the 
months  of  January,  February,  March,  April,  and  May.  Local  drought  years  have 
a  significant  correlation  with  Mississippi  River  discharge.  Average  monthly 
discharges  in  the  river  that  occur  simultaneously  with  the  10-percent  drought 
condition  are  241,000  cfs  in  January,  249,000  cfs  in  February,  362,000  cfs  in 
March,  345,000  cfs  in  April,  and  329,000  cfs  in  May.  The  average  five-month 
discharge  is  309,000  cfs.  For  these  flows,  the  tip  of  the  saltwater  wedge  is 
maintained  below  Head  of  Passes  (mile  0  of  the  Mississippi  River). 

C.1.69.  The  effect  on  shoaling  in  the  river  immediately  downstream  of  the 
diversion  site  will  most  probably  be  insignificant  because  of  the  naturally 
existing  deep  water  in  the  river.  The  effect  of  the  diversion  on  shoaling  in 
Southwest  Pass  can  be  calculated  from  the  reduction  in  average  annual 
discharge  in  the  Mississippi  River. 

C.1.70.  Specifically,  the  currently  envisioned  diversion  of  freshwater  to 
Barataria  and  Breton  Sound  Basins  would  be; 

o  10  percent  drought  year  -  17,300  cfs 

o  20  percent  drought  year  -  15,000  cfs 

o  30  percent  drought  year  -  13,600  cfs 

o  40  percent  drought  year  -  12,000  cfs 


o  50  percent  drought  year  -  10,000  cfs 


o  60  percent  drought  year  -  9,000  cfs 


o  70  percent  drought  year  -  8,000  cfs 
o  80  and  90  percent  drought  year  -  0  cfs 

o  long-term  average  discharge,  January  through  May  -  9,500  cfs 

This  quantity,  multiplied  by  the  percent  of  the  year  in  which  the  discharge 
occurs,  is  further  reduced  to  about  3,200  cfs  per  year  removed  from  the 
average  annual  flow  of  463,000  cfs  per  year.  This  represents  a  0.7  percent 
reduction  in  the  average  annual  discharge  of  the  river  below  the  Carrollton 
Gage  (mile  103.0). 

C.1.71.  The  Mississippi  River  and  Southwest  Pass  have  a  naturally  maintained 
cross  section  that  is  directly  proportional  to  the  average  annual  discharge  of 
the  river  and  pass.  Any  increase  in  dredging  is  assumed  to  be  proportional  to 
the  decrease  in  the  long  term  average  annual  discharge  or  0.7  percent  of  the 
annual  dredging  volume  in  Southwest  Pass,  (0.7  percent  of  16  x  10  cubic 
yards)  112,000  cubic  yards  per  year. 

EFFECTS  ON  FLOOD  CONTROL 

C.1.72.  The  diversion  channels  that  convey  the  water  from  the  Mississippi 
River  to  receiving  water  bodies  were  designed  to  convey  the  water  within 
banks.  However,  levees  would  be  constructed  along  the  diversion  channels  to 
provide  an  added  factor  of  safety  against  flooding.  These  channels  were 
generally  located  to  avoid  interference  with  local  drainage  systems.  Where 
interference  could  not  be  avoided,  provisions  were  made,  to  restore  equivalent 
drainage  facilities  as  a  part  of  the  project.  At  the  Bayou  Lasseigne  site, 
the  level  of  Lac  Oes  Allemands  could  be  raised  a  maximum  of  a  few  tenths  of  a 
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foot  by  the  diverted  river  water.  At  the  Davis  Pond  site,  the  water  levels 
within  the  Impoundment  area  north  of  Lake  Cataouatche  between  Bayou  Verret  and 
the  Wlllowdale  subdivision  would  be  raised  as  much  as  two  feet  to  elevation 
3.0  feet  NGVD  during  diversions  of  the  design  flovi7  of  10,650  cfs.  At  the  Big 
Mar  site,  the  water  level  of  Big  Mar  would  be  raised  one  foot  to  elevation  2.0 
feet  NGVD  during  peak  diversions.  The  Davis  Pond  Impoundment  would  retain  the 
design  flow  for  about  24  hours.  At  Big  Mar,  the  design  flow  would  be  retained 
for  about  8  hours.  Outflow  from  Davis  Pond  and  Big  Mar  would  be  over  weirs 
and  low  areas  In  the  levees. 

C.1.73.  The  diverted  flow  would  raise  the  mean  water  levels  of  the  receiving 
water  bodies,  but  would  have  an  Insignificant  Impact  on  the  mean  high  water 
levels.  Stages  In  the  various  water  bodies  adjacent  to  the  Impoundment  areas 
may  be  raised  by  1  to  3  tenths  of  a  foot.  At  the  Davis  Pond  site,  the 
diversion  channel  Is  designed  to  convey  10,650  cubic  feet  per  second  (CFS) 
from  the  Mississippi  River  by  way  of  a  leveed  channel  that  would  run  under 
Louisiana  Highway  18,  the  Texas  and  Pacific  Railway,  the  Missouri  Pacific 
Railway,  and  U.S.  Highway  90  and  then  1,000  feet  southeast  Into  the 
Impoundment  area  south  of  Highway  90.  The  levees  for  this  channel  are 
designed  with  4  feet  of  freeboard  above  the  flowline.  This  freeboard 
allowance  Is  also  used  for  many  of  the  Mississippi  River  mainline  levees.  The 
flowline  in  the  diversion  channel  was  determined  by  standard  backwater 
computations  from  an  assumed  elevated  stage  In  the  Impoundment  area  of  3.0 
feet  NGVD.  The  diverted  water  would  be  detained  In  the  impoundment  area  for 
about  1  day.  The  Impoundment  area  would  be  leveed  on  the  western,  northern, 
and  eastern  sides.  The  south  side  would  be  the  natural  bank  elevation  of  Lake 
Cataouatche.  All  these  impoundment  area  levees  have  been  set  2  feet  above  the 
maximum  water  level  of  3.0  feet  NGVD.  On  the  south  side,  the  natural  bank  of 
Lake  Cataouatche  is  about  3.0  feet  NGVD.  The  discharge  from  the  Impoundment 
area  was  designed  using  11/2  feet  of  head  loss  over  4  weirs,  each  with  a  sill 
250  feet  long  at  -1.0  NGVD.  An  additional  weir  has  been  Incorporated  In  the 
design  to  Improve  the  feasibility  of  operations  and  increase  the  outflow 
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capacity  by  25  percent  to  insure  that  the  ponding  area  cannot  exceed  its 
design  water  level.  The  water  level  of  Lakes  Salvador  and  Cataouatcha  has  a 
normal  tide  range  of  0.3  foot  around  a  mean  level  of  1.0  foot  NGVD.  Flow 
between  the  two  lakes  is  conveyed  by  Bayous  Bardeaux  and  Couba.  The  cross- 
sectional  area  of  these  bayous  were  determined  by  a  field  sounding  survey.  In 
Bayou  Bardeaux  the  minimum  cross  section  is  3,700  square  feet,  in  Bayou  Couba, 
5,400  square  feet.  (Plates  15  and  16).  Using  these  data  along  with  other 
office  information,  backwater  computations  were  made  using  HEC-2  to  develop 
rating  curves  for  Bayous  Bardeaux  and  Couba.  (Plates  17  and  18).  Based  on 
these  rating  curves,  with  stages  of  1.0  foot  in  Lake  Salvador  and  1.23  feet  in 
Lake  Cataouatche,  Bayou  Bardeaux  can  convey  4,650  CFS  and  Bayou  Couba  can 
convey  6,000  CFS  into  Lake  Salvador,  a  total  of  10,650  cfs,  the  project  design 
flow.  These  computations  were  made  using  the  mean  tidal  elevation  of  the  two 
lakes.  As  long  as  the  stages  remain  between  elevation  0.0  and  the  top  of  the 
bank,  a  differential  stage  of  0.23  foot  would  allow  conveyance  of  the  design 
flow  from  Cataouatche  to  Salvador.  Once  the  stage  rises  above  the  bank  line, 
the  differential  stage  will  decrease.  The  increase  in  stage  in  Lake  Salvador 
caused  by  the  addition  of  10,650  cfs  from  the  Mississippi  River  would  be 
negligible.  The  conveyance  channels  feeding  Lake  Salvador  from  Barataria  Bay 
are  much  larger  than  Bayous  Bardeaux  and  Couba  since  the  channels  connecting 
the  lake  and  the  bay  have  to  convey  not  only  the  normal  tidal  prism  of  Lake 
Cataouatche  but  also  the  tidal  prism  of  Lake  Salvador.  As  an  upper  limit, 
since  Lake  Salvador  is  three  times  as  large  as  Lake  Cataouatche,  the  increase 
in  stage  in  Lake  Salvador  should  not  exceed  .08  foot,  or  one  third  the 
increase  in  stage  in  Lake  Cataouatche.  In  summary,  if  the  existing  elevation 
in  Lake  Salvador  is  1.0  foot,  the  maximum  estimated  water  elevation  rise  in 
this  lake  due  to  diverted  river  water  would  be  .08  foot.  Adding  the  0.23-foot 
stage  differential  between  Lakes  Salvador  and  Cataouatche  plus  the  1.5  feet 
head  for  the  weirs  feeding  into  Lake  Cataouatche,  would  yield  a  stage  of  2.81 
feet  in  the  marsh  south  of  Highway  90.  This  stage  of  2.81  feet  agrees  closely 
with  the  assumed  stage  of  3.0  feet  NCVD  with  which  the  compuatlons  were  begun. 
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SEDIMENTATION 


C.1.74.  The  diversion  structures  were  designed  to  convey  flows  with 
velocities  of  about  6  fps.  The  outflow  channels  were  designed  for  velocities 
of  2  to  3  fps.  Given  these  design  flow  velocities,  sedimentation  is  not 
projected  to  be  significant  in  the  channels.  However,  based  on  the  percentage 
of  the  Mississippi  River  flow  diverted  at  each  site  on  an  annual  basis, 
easements  of  sufficient  size  were  provided  to  contain  about  10  percent,  5 
percent,  and  1  percent  of  the  diverted  sediment  load  along  the  outflow 
channels  at  Bayou  Lasseigne,  Davis  Pond,  and  Big  Mar,  respectively.  The 
diverted  sediment  load  was  computed  as  the  percent  of  the  river's  flow  times 
one-half  the  concentration  of  the  sediment  load  in  the  river.  The  reduction 
in  sediment  load  was  based  on  the  fact  that  these  structures  will  be  diverting 
water  from  the  top  25  percent  of  the  water  column.  Based  on  the  average 
annual  sediment  load  in  the  river  of  189  million  short  tons  and  the  percent  of 
the  average  annual  river  flow  diverted  at  each  site,  the  Bayou  Lasseigne  site 
will  divert  a  maximum  of  21  million  tons  of  sediment  in  the  50-year  project 
life,  Davis  Pond  will  divert  25  million  tons,  and  Big  Mar  will  divert  13 
million  tons. 

C.1.75.  When  the  diverted  river  water  reached  the  receiving  water  bodies, 
velocities  would  decrease  resulting  in  significant  sedimentation.  Receiving 
water  bodies  for  water  diverted  at  Bayou  Lasseigne,  Davis  Pond,  and  near 
Caernarvon  are  Lac  Des  Allemands,  Davis  Pond  impoundment,  and  Big  Mar, 
respectively.  Deltas  are  expected  to  be  formed  in  these  receiving  water 
bodies.  In  Lac  Des  Allemands  the  delta  could  cover  about  3  square  miles  of 
lake  bottom  to  a  thickness  of  3  feet  during  the  50-year  project  life.  This 
area  is  about  12  percent  of  the  lake  bottom.  In  the  Davis  I-ond  area,  the 
delta  will  cover  about  4  square  miles  with  a  top  elevation  of  about  2  1/2  feet 
NGVD  and  a  thickness  of  1  to  4  feet.  In  Big  Mar,  the  sediment  could  cover  the 
whole  lake  bottom  to  a  depth  of  2  1/4  feet  during  the  project  life.  These 
computations  assume  90  percent,  95  percent,  and  99  percent  retention  of  the 


sediment  entering  Lac  des  Allemands,  Davis  Pond  impoundment,  and  Big  Mar, 
respectively.  The  amount  of  sediment  expected  to  be  retained  in  the  receiving 
water  body  may  vary  from  60  to  99  percent  depending  on  the  sediment 
composition  (sand,  silt,  and  clay)  and  the  discharge  in  any  year.  The  shape 
of  the  emerging  delta  was  predicted  using  methodology  similar  to  that  used  to 
predict  the  emerging  delta  in  Atchafalaya  Bay.  That  is,  the  deltas  were 
allowed  to  prograde  in  uniform  segments  longitudinally  and  laterally  over  a 
depth  determined  by  the  bottom  profile.  Each  unit  of  growth  in  the 
longitudinal  direction  was  accompanied  by  a  growth  of  one-half  in  the  lateral 
direction  on  each  side  of  the  projected  centerline.  Existing  topography  was 
used  to  further  shape  the  edges  of  the  deltas  along  existing  physical  features 
of  the  receiving  water  bodies. 
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Section  2.  DESIGN  AND  COST  ESTIMATES 


GENERAL 


C.2.1.  This  section  contains  design  Information  and  cost  estimates  on 
the  various  alternatives  for  diverting  Mississippi  River  flow  to  the 
wetlands  and  water  bodies  in  the  study  area.  Typical  plans  of  improve¬ 
ment  considered  at  each  site  Included  a  control  structure  adjacent  to 
the  river,  conveyance  channels,  and  appurtent  works.  At  the  Davis  Pond 
site,  and  to  encourage  overland  flow  through  the  marshes. 

C.2.2.  Diversion  flows  and  structure  sites  were  determined  from 
hydrologic  and  hydraulic  analyses  discussed  in  the  previous  section. 
Structural  designs  are  based  on  applicable  US  Army  Corps  of  Engineers 
Design  Manuals  and  other  applicable  building  codes  and  manuals 
recognized  by  the  engineering  profession.  No  soil  borings  were  made 
specifically  for  this  study.  Available  soil  borings  in  the  study  area 
and  geological  publications  were  used  to  the  maximum  extent  practicable 
to  determine  foundation  requirements.  Geological  descriptions  of  the 
subsurface  are  based  on  the  publications  "Distribution  of  Soils 
Bordering  the  Mlsslssiopl  from  Donaldsonvllle  to  Head  of  Passes,"  Tech. 
Report  No.  3-601,  June  1962,  Dr.  Charles  R.  Kolb,  and  "Geology  of  the 
Mississippi  River  Deltaic  Plain  -  Southeastern  Louisiana,”  Tech.  Report 
No.  3-483,  July  1958. 

PROJECT  SITE  EVALUATION 

C.2.3.  Durint;  the  preliminary  evaluation,  21  alternative  locations 
along  the  Mississippi  River  were  identified  as  diversion  sites.  The 
engineering  reconnaisance  analysis  consisted  of  preliminary  design  of 
structures,  channels,  and  associated  works  necessary  to  use  the  sites. 
The  analysis  determined  the  hydraulic  efficiency  of  each  site. 
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identified  design  and  relocation  problems,  evaluated  site  performance  in 
achieving  study  objectives,  and  developed  a  preliminary  cost  estimate 
for  comparison  of  site  economics.  A  list  of  the  21  sites  and  the 
preliminary  evaluation  and  assessment  to  determine  sites  for  further 
study  is  In  the  Plan  Formulation  Appendix.  The  Interdisciplinary 
planning  team  determined  that  six  sites  warranted  detailed 
investigations  after  considering  all  factors  affecting  site  selection. 

The  sites  are: 

Bayou  Lasselnge  (Mississippi  River  mile  141.1  AHP) 

Bayou  Fortier  (Mississippi  River  mile  132.0  AHP) 

Davis  Pond  (Mississippi  River,  mile  118.4  AHP) 

Oakville  (Mississippi  River  mile  70.4  AHP) 

Below  Caernarvon  at  Big  Mar  (Mississippi  River  mile  81.5  AHP) 

Myrtle  Grove  (Mississippi  River  mile  58.7  AHP) 

The  diversion  sites  are  shown  on  plates  C-19  thru  C-24. 

DESIGN  CRITERIA 

HYDRAULICS 

C.2.4.  Hydrologic  and  hydraulic  studies  discussed  in  Section  1 
determined  the  magnitude  of  supplemental  water  required  and  have  shown 
that  supplemental  freshwater  must  be  diverted  to  the  wetlands  during 
January,  February,  March,  April,  and  May  in  order  to  be  effective  in 
maintaining  the  desired  salinity  conditions  during  April  through 
September.  Stage-discharge  relationships  for  these  months  were 
established  for  10  stations  along  the  Mississippi  River  between  Alliance 
(ml.  62.5)  and  College  Point  (mile  157.4).  Stages  at  the  six  diversion 
sites  were  determined  using  water  level  profiles  plotted  from  the 
established  stage-discharge  relationships.  Based  on  the  expected  stages 


and  supplemental  water  requirements,  several  types  of  diversion 
structures  were  considered:  siphons,  pumps,  talnter  gates,  and  multi¬ 
cell  concrete  box  culverts  with  steel  vertical  lift  gates.  Siphons  were 
considered  impractical  due  to  large  head  losses  and  the  large  size  of 
siphons  required.  Pumps  were  too  costlv.  Both  talnter  gates  and  multi- 
cell  concrete  box  culverts  were  determined  to  be  suitable,  but  multi- 
cell  concrete  box  culverts  were  selected  to  be  used  at  the  diversion 
sites  because  they  require  less  modification  to  levee  allnement  and  less 
excavation  during  construction,  and  are  generally  less  expensive.  In 
addition,  culverts  placed  in  the  Mississippi  River  levee  at  the  Bayous 
Lasselgne  and  Fortier  and  Big  Mar  sites  would  eliminate  the  need  for  an 
extensive  pile  foundation  to  prevent  settlement.  The  existing  levee 
acts  as  a  preload  and  would  have  to  be  degraded  when  the  diversion  site 
is  in  place.  Interim  flood  protection  during  construction  at  the  sites 
would  be  provided  by  cofferdam.  The  limited  space  between  the  levee  and 
the  river  at  the  Oakville  and  Myrtle  Grove  sites  prevented  placing  the 
culvert  structure  in  the  existing  levee.  The  structures  would  be  placed 
in  levee  setbacks  and  pile  foundation  may  be  required. 

C.2.5.  The  multi-cell  concrete  box  culvert  structures  were  designed  for 
a  velocity  through  the  structure  of  about  6  feet  per  second  (FPS) 
assuming  that  a  one-cell  culvert  is  20  feet  wide  (15  feet  wide  at  Davis 
Pond),  several  depths  of  structure  were  analyzed  to  determine  the  number 
of  concrete  culverts  required  to  yield  the  maximum  design  flow.  Several 
maximum  design  flows  were  considered  at  each  site.  Backwater 
computations  were  made  to  determine  head  losses  through  the  culverts  and 
optimum  channel  dimensions,  l.e.,  slopes  and  bottom  widths,  with  channel 
velocities  of  2  to  3  fps.  The  analyses  showed  that  the  invert  of  the 
structures  should  be  placed  at  the  maximum  elevation  to  accommodate  the 
structures  barely  flowing  full.  This  elevation  will  provide  sufficient 
supplemental  water  to  the  marshes  to  maintain  the  Ford  line  at  a  desired 
location  during  a  drought  with  a  recurrence  Interval  of  once  every  ten 
years. 
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FOUNDATIONS  AND  MATERIALS 


C.2.6.  Foundation  sediments  at  the  five  diversion  sites  consist  of 
Holocene  Mississippi  River  aluvlum  underlain  by  Pleistocene  deltaic 
material.  Batture  dimensions  are  sufficiently  wide  to  support  an 
earthen  riverside  cofferdam  at  the  Bayou  Lasseigne,  Bayou  Fortier,  Davis 
Pond,  and  Big  Mar  sites.  The  batture  at  the  Oakville  and  Myrtle  Grove 
sites  is  narrow  and  the  structures  would  be  located  on  the  land  side  of 
the  levee.  At  the  Bayou  Lasseigne  site,  surface  elevations  are 
approximately  +15  to  +20  feet  NGVD.  Interdistributary  material 
consisting  of  fat  clays  with  some  silt  layers  and  some  sands  is  below 
the  natural  levee.  At  about  elevation  -40  feet  NGVD,  stiff  Pleistocene 
clays  with  some  silt  layers  exist.  These  conditions  indicate  the 
necessity  for  a  wellpolnt-type  pressure  relief  system  at  the  diversion 
site  to  control  underseepage,  excessive  hydrostatic  pressure,  and  to 
Insure  excavation  slope  stability. 

C.2.7.  Surface  elevations  at  the  Bayou  Fortier  site  are  approximately 
+10  to  +12  feet  NGVD.  No  borings  have  been  made  in  the  immediate 
area.  However,  geological  file  data  and  one  boring  taken  approximately 
1  mile  from  the  site  Indicate  that  the  surficial  material  is  natural 
levee  deposits  composed  of  fat  and  lean  clays  with  layers  of  silts  to 
about  +2  feet  NGVD.  The  natural  levee  deposits  are  underlain  by  point 
bar  material  consisting  of  silts,  silty  sands,  and  sands  with  layers  of 
clay.  It  is  estimated  that  the  Pleistocene  surface  will  be  encountered 
at  elevation  -135  (+5)  NGVD.  These  conditions  will  require  an  extensive 
pressure  relief  system  at  the  diversion  site.  Depending  on  actual  site 
conditions,  a  system  of  several  rings  of  wellpolnts  may  be  required. 
Extensive  erosion  protection  is  required  at  the  diversion  structure  due 
to  the  nature  of  the  soils. 
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C.2.8.  Surface  elevations  at  the  Davis  Pond  site  vary  from  about  +10  to 
+15  feet  NGVD  near  the  diversion  site  to  0  to  +1  NGVD  in  the  Davis  Pond 
impoundment*  No  borings  have  been  made  In  the  immediate  area. 

Published  data  indicate  that  surface  materials  adjacent  to  the 
Mississippi  River  are  polntbar  sediments  and  natural  levee  deposits. 

The  polntbar  sediments  consist  predominantly  of  silts  and  fine,  silty 
sands.  The  natural  levee  sediments  are  composed  primarily  of  soft  to 
medium  clays  with  lenses  of  silt  scattered  throughout.  An  inland  swamp 
environment  would  be  encountered  from  the  edge  of  the  natural  levee 
deposits  adjacent  to  the  Mississippi  River  to  approximately  midway 
between  the  river  and  Lake  Cataouatche.  Freshwater  marsh  sediments 
would  be  encountered  for  the  remainder  of  the  distance  to  the  lake.  The 
surface  of  the  swamp  and  marsh  sediment  lie  just  above  NGVD.  The 
thickness  of  these  deposits  varies  from  0  feet  thick  at  the  margin  of 
the  natural  levee  deposits  to  approximately  -60  feet  NGVD.  Underlying 
the  deltaic  deposits  lie  resistant  pleistocene  sediments  to  a  depth  of 
several  hundred  feet.  The  general  soil  conditions  near  the  Mississippi 
River  levee  indicate  good  resistance  to  seepage  and  low  susceptibility 
to  consolidation  settlement.  Depending  on  actual  site  conditions,  a 
wellpolnt  relief  system  may  be  required.  Erosion  protection  would  be 
required  at  the  diversion  structure. 

C.2.9.  At  the  Oakville  site,  surface  elevations  are  approximately  +3  t' 
+5  feet  NGVD.  Geologic  file  data  and  borings  in  the  area  indicate  that 
the  surficial  material  is  natural  levee  deposits  consisting  of  fat  and 
lean  clays  with  layers  of  silt  to  about  elevation  -2  feet  NGVD.  The 
natural  levee  deposits  are  underlain  by  point  bar  material  consisting  of 
silts,  silty  sands,  and  sands  with  thin  layers  of  clay  to  about 
elevation  -35  NGVD.  Below  elevation  -35  NGVD,  the  prodelta  clays 
composed  of  homogeneous  fat  clays  of  medium  consistency  are 
encountered.  The  Pleistocene  surface  was  not  penetrated  by  borings; 
however,  it  is  estimated  to  be  at  about  elevation  -100  feet  NGVD.  A 
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wellpoint  pressure  relief  system  at  the  diversion  site  Is  required  to 
control  underseepage  and  excessive  hydrostatic  pressure.  Extensive 
erosion  protection  Is  required  at  the  diversion  structure. 

C.2.10.  Surface  elevations  at  the  Big  Mar  site  are  about  +4  to  +7  feet 
NGVD.  Natural  levee  deposits  of  fat  and  lean  clays  with  layers  of  silts 
make  up  the  surflclal  material  to  about  elevation  -2  feet  NGVD.  Between 
-2  feet  NGVD  and  -110  feet  NGVD  ,  undifferentiated  deltaic  plain 
material  consisting  of  fat  and  lean  clays  are  encountered  below 
elevation  -110  NGVD.  An  extensive  pressure  relief  system  Is  not 
required  but  the  extent  and  location  of  silt  layers  may  require  a 
wellpoint  pressure  relief  system  to  Insure  excavation  slope  stability. 

C.2.11.  At  the  Myrtle  Grove  site,  surface  elevations  are  approximately 
+3  to  +6  feet  NGVD.  Geologic  file  data  and  borings  in  the  area  Indicate 
surflclal  material  to  be  natural  levee  deposits  of  soft  to  stiff  clays 
with  lenses  and  layers  of  the  silt  .  This  material  Is  present  to 
elevation  -8  NGVD.  Below  elevation  -8  feet  NGVD  to  about  elevation  -20 
feet  NGVD  marsh  deposits  of  very  soft  clays  with  organic  material  and 
peat  exist.  The  marsh  deposits  are  underlain  by  an  Interdlstrlbutary 
deposit  of  very  soft  to  soft  clays  with  lenses  and  layers  of  silt  to 
about  elevation  -60  feet  NGVD.  Below  the  marsh  deposits,  prodelta  clays 
of  homogenous  fat  clays  of  medium  consistency  are  encountered  to  about 
elevation  -104  feet  NGVD.  The  prodelta  clays  extend  down  to  nearshore 
deposits  of  sand  with  shell  and  shell  fragments  and  lenses  and  layers  of 
clays.  At  about  elevation  -104  feet  NGVD,  the  top  of  the  Pleistocene 
surface  Is  found.  These  site  conditions  Indicate  the  necessity  of  a 
wellpoint  pressure  relief  system  to  control  underseepage  and  excessive 
hydrostatic  pressures. 
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SITE  DESIGN  AND  COSTS 


STRUCTURE  AND  CHANNELS 

C.2.12.  Since  the  diversion  structures  and  associated  works  are  similar 
in  design,  it  is  not  necessary  to  discuss  each  diversion  site  in  detail. 
As  previously  stated,  the  diversion  structures  would  be  reinforced 
concrete  multi-cell  box  culverts  with  steel  vertical  lift  gates.  The 
number  of  cells  vary  with  the  flow  requirements.  Pertinent  project  site 
features  are  shown  in  table  C-2-1.  The  diversion  structures  at  Bayou 
Lasseigne  and  Oakville  would  have  multiple  12'  x  20*  cells.  The 
diversion  structure  at  Bayou  Fortier  would  have  multiple  13'  x  20' 
cells.  At  the  Davis  Pond  site  ,  the  diversion  structure  would  have 
multiple  15'  X  15'  cells.  Structures  at  Bayous  Lasseigne  and  Fortier 
would  be  200  feet  long  with  invert  elevations  at  -4.0  NGVD  and  -6.0 
NGVD,  respectively.  At  the  Big  Mar  and  Myrtle  Grove  sites,  the 
diversion  structures  would  have  multiple  5'  x  20'  and  13'  x  20'  cells, 
respectively.  The  diversion  structures  at  Big  Mar,  Oakville,  and  Myrtle 
Grove  would  be  100  feet  long  with  invert  elevations  of  -3.0,  -8.0,  and 
-10.0  NGV,  respectively.  The  diversion  structure  at  Davis  Pond  would  be 
240  feet  long  with  an  invert  elevation  at  -lO.O  NGVD.  At  all 
structures,  an  electric  motor  and  gear  reducer  mounted  on  pedestals 
would  raise  the  vertical  lift  gates  on  two  tandem  vertical  threaded 
steel  stems  per  gate. 

C.2.13.  It  is  estimated  that  it  will  take  2  years  to  construct  each 
diversion  structure.  Construction  methods  at  the  Bayou  Lasseigne,  Bayou 
Fortier,  Davis  Pond,  and  Big  Mar  diversion  sites  would  Include  using  an 
earthen  cofferdam  around  the  structure.  The  Oakville  and  Myrtle  Grove 
structures  may  be  founded  on  concrete,  steel-reinforced  piles.  A  relief 
well  dewatering  system  will  be  used  at  the  five  sites.  Temporary 
bypasses  for  railroads  and  roads  would  be  provided  during  construction  to 
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accommodate  traffic.  The  railroads  and  roads  would  be  replaced  to  the 
appropriate  standards  and  criteria  when  construction  of  the  diversion 
structure  Is  essentially  complete.  Summaries  of  estimated  first  costs 
for  the  diversion  structures  are  shown  In  tables  C-2-2  through  C-2-7. 
Detailed  designs  of  the  diversion  structures  and  associated  works  are 
shown  on  plates  C-25  through  C-30. 

C.2.14.  Reinforced  concrete  multi-cell  box  culverts  were  used  under 
major  highways  and  railroad  crossings  at  the  Bayou  Lasselgne,  Bayou 
Fortier,  and  Big  Mar  sites.  All  culverts  would  have  the  same  capacities 
as  the  diversion  structures.  Culverts  40  feet  long  would  be  constructed 
under  the  Texas  and  Pacific  Railroad  at  the  Bayou  Lasselgne  and  Bayou 
Fortier  diversion  sites  to  pass  flows  from  the  structures.  At  the  Big 
Mar  site,  a  100-foot  long  culvert  would  be  constructed  under  Louisiana 
Highway  39  and  the  Southern  Railroad  to  pass  flows  from  the  Big  Mar 
structure.  Steel  deck  bridges  would  be  used  at  the  Oakville  and  Myrtle 
Grove  sites  to  pass  Louisiana  Highway  23  and  the  New  Orleans  and  Lower 
Coast  Railroad  over  the  diversion  channels.  At  the  Davis  Pond  site, 
steel  deck  bridges  would  be  used  to  pass  US  Highway  90,  Southern 
Pacific,  and  Texas  and  Pacific  railroads. 

C.2.13.  The  guide  levees  associated  with  the  Davis  Pond  diversion 
channel  and  overflow  area  will  Intercept  drainage  patterns  in  the 
project  area.  Generally,  drainage  south  of  the  Mississippi  River  levee 
follows  a  southeast  direction.  The  area  north  of  U.S.  Highway  90  flows 
to  drainage  canals  that  parallel  the  south  side  of  the  highway.  The 
diversion  channel  and  associated  guide  levees  will  bisect  the  area  north 
of  U.S.  Highway  90.  The  area  east  of  the  diversion  channel  and  north  of 
U.S.  Highway  90  will  continue  to  discharge  to  Bayou  Verret  via  the 
drainage  canal  south  of  the  highway.  Drainage  In  the  area  west  of  the 
diversion  channel  and  north  of  U.S.  Highway  90  collects  In  the  drainage 
canal  south  of  the  highway  and  discharges  to  the  swamp  area  south  of  the 
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TABLE  C-2-2 


SUMMARY  OF  PERTINENT  DATA  AND  FIRST  COSTS  FOR  DIVERSION  STRUCTURE 
Bayou  Lasaelgne  Site,  Mile  lAl.I 


Cost  Iten  Unit 

Acct* 

No.  Unit  Price 


Diversion  Structure 

Hobllitatlon  and  Demobilisation 

Lump  Sum 

Clearing  and  Grubbing 

Excavation 

Lump  Sum 

Excavation  (Levee,  Structures 

and  Dan)* 

Cubic  Yard 

S2.00 

Backfill  (Levee. 

Structure,  and  Dam)* 

(kiblc  Yard 

SS.OO 

Backfill  (Reusable) 

(hiblc  Yard 

S3. 00 

Relief  Wells  (Dewaterlnc 
Svstem) 

Bach 

S35.000 

Foundation  Preoaratlon 

Stabilisation  Slab 

Cubic  Yard 

S175 

Fertilising  and  Seeding 

Acres 

S500 

Environmental  Protection 
Structure 

Lump  Sum 

Mass  Concrete  For 

Structure 

Cubic  Yard 

S325 

Cates  and  Associated  Items 
Vertical  Lift  Gates 

Each 

$125,000 

Walkway  For  Operating 

Gate 

Each 

$3,000 

Reinforcing  Steel 

Pounds 

$0.60 

Erosion  Protection  Riprap 

Ton 

$25 

Subtotal 

Ojntlngencles  {■^25Z) 

Subtotal 

E&D  (-t-llZ) 

S&A  (+10Z) 

TOTAL 

TOTAL  ROUNDED 

Maxlaua  DeelRn  Flow  (CFS) 


10,650 

7.100 

5.325 

3.550 

$100,000 

$100,000 

$100,000 

$100,000 

$  75.000 

$75,000 

S  75.000 

S  75.000 

325.000 

274.330 

254.800 

235.320 

$650,400 

$548,700 

$509,600 

$470,600 

215.600 

184.830 

175.380 

165.922 

$1,078,000 

$924,200 

$876,900 

$829,600 

91.400 

84.650 

78.270 

71.920 

S  274.100 

$254,000 

$234,800 

$215,700 

6 

4 

3 

2 

$210,000 

$140,000 

$105,000 

$  70.000 

600 

420 

320 

230 

$105,000 

$  73.500 

$  56.000 

S  40.200 

1.6 

1,2 

0.9 

0.7 

$  800 

$  600 

$  500 

$  400 

$  46.600 

$  35.800 

$  30,100 

$  24,900 

14 .000 

10,220 

8,120 

6,150 

$4,579,200 

$3,321,500 

$2,639,000 

$1,998,800 

6 

4 

3 

2 

$750,000 

$500,000 

$375,000 

$250,000 

6 

4 

3 

2 

$18,000 

$12,000 

$9,000 

$6,000 

1.410.200 

1.030.000 

818,000 

619.000 

$846,100 

$618,000 

$490,900 

$371,400 

2.330 

1.605 

1.300 

1.000 

4 

4 

4 

4 

$58,000 

$40,100 

$32,500 

$25,000 

$8,791,200 

$6,643,400 

$5,534,300 

$4,477,600 

$2,197,800 

$1,660,600 

1.383.700 

1.121,400 

$10,989,000 

$8,304,000 

$6,918,000 

$5,599,000 

1.318.000 

997.000 

830,000 

673.000 

1.099.900 

830.000 

692.000 

560.000 

$13,406,000 

$10,131,000 

$8,440,000 

$6,832,000 

$13,400,000 

$10,100,000 

$8,440,000 

$6,830,000 

•Includes  earthen  cofferdam 
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TABLE  C-2-3 


SUMMARY  OF  PERTINENT  DATA  AND  FIRST  COSTS  FOR  DIVERSION  STRUCTURF, 
BAYOU  FORTIER  SITE,  Mile  132.0 


CdsL 

Item 

Unit 

Maximum  Design  Flow  (Cr'S) 

A«'«'  f.  • 

No  . 

Unit  Price 

lO.ASO  7,100  5,321 

3,550 

1).  'liversii^n  Structure 


Mo bt H 73 1 1  on  and  Demobl H xa t loo 

Lump  Sum 

$100,000 

$10(',000 

$100,000 

$100,000 

Clearing  and  Grubbing 

Lump  Sum 

$  75,000 

$  75,000 

$  75,000 

$  75,000 

Excavation 

Excavation  (Levee,  Structures 

i  Dan)* 

Cubic  Yard 

325,200 

274,300 

254,800 

235,320 

$2.00 

$650,400 

$548,700 

$509,600 

$470,600 

Backfill  (L.jvce, 

Sir'icture  &  Dam)* 

Cubic  Yard 

215,600 

184,830 

175,380 

165,922 

$5.00 

$1,078,000 

$924,100 

$876,900 

$829,600 

3ac<^flll  (Reusable) 

Cubic  Yard 

91,360 

84,650 

78,270 

71,920 

$3.00 

$274,100 

$254,000 

$234,800 

$215,700 

Relief  Wells  (Dewatering 

System) 

Each 

6 

4 

3 

2 

$35,000 

$210,000 

$140,000 

$105,000 

$  70,000 

Inundation  Preparation 

Stabilization  Slab 

Cubic  Yard 

600 

420 

320 

230 

$175 

$105,000 

$  73,500 

$  56,000 

$40,200 

Fertilizing  and  Seeding 

Acres 

1.60 

1.20 

0.90 

0.70 

$500 

$800 

$600 

$400 

$400 

Environmental  Protection 

Lump  Sum 

$  45,000 

$  34,200 

$  28,700 

$  23,400 

Structure 
‘lass  Concrete  For 

St  ructure 

Cubic  Yard 

14,090 

10,220 

8,120 

6 . 1  50 

$325 

$4,579,300 

$3,321,500 

$2,639,000 

1,998,800 

Cates  and  Associated  Items 

Vertical  Lift  Gates 

Each 

6 

4 

3 

2 

$125,000 

$750,000 

$500,000 

375,000 

$250,000 

Walkway  for  Operating 

Gates 

Each 

6 

4 

3 

2 

$3,000 

$  18,000 

$  12,000 

$  9,000 

6,000 

Reinforcing  Steel 

Found 

1,410,200 

1,030,000 

818,000 

619,000 

$0.60 

$846,100 

$618,000 

$  490,800 

$371,400 

Erosion  Protection  Riprap 

Ton 

2,300 

1,605 

1,300 

1  ,000 

$25 

$  58,300 

$  40,100 

$  32,500 

25,000 

Subtotal 

$8,790,000 

$6,641,700 

$5,532,700 

4,476,100 

Contingencies  (+25T) 

2,197,000 

1,660,300 

1,382,300 

1,118,900 

Sub'’otal 

$10,987,000 

$8,302,000 

$6,915,000 

$5,595,000 

E&D  (-I-12Z) 

1,319,000 

996,000 

830,000 

671,000 

SiA  (+10%) 

1,099,000 

830,000 

692,000 

560,000 

TOTAL 

$13,405,000 

$10,128,000 

$8,437,000 

$6,826,000 

TOTAL  ROUNDED 

$13,400,000 

$10,100,000 

$8,440,000 

$6,830,000 

•Includes  earthen  cofferdam 
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TABLE  C-2-4 


SUMMARY  UK  KEKTINENT  DATA  AND  KIKST 
GUSTS  FUR  DIVERSIUN  STRUCTURE 

DAVIS  FOND  SITE,  MILE  118.4 


^ilSt 

\c.  t.  Unit:  Maximuin  Design  Flow  (CFS) 

■in.  Item  Unit  Price  10,650 


15.  Diversion  Structure 


Mobi  1  Izst  iou  aitd  Deiaobilizatlon 

Lump  Sum 

$100,000 

Clearing  and  Grubbing 

Kxcavat Ion 

Lump  Sum 

75,000 

lixcavition  (Levee 

Cubic  Yard 

197,150 

Structures  and  Dam)* 

$2.00 

$394,300 

Backfill  (Levee,  Structure, 

Cubic  Yard 

63,956 

anti  Dam)* 

$5.00 

$319,780 

Backfill  (Reusable) 

Cubic  Yard 

17,604 

$3.00 

$  52,812 

Relief  Well  (Dewatering 

Each 

0 

System) 

$35,000 

$210,000 

Foundation  Protection 

Cubic  Yard 

680 

Stabilization  Slab 

$175 

$119,000 

Environmental  Protection 

Structure 

Lump  Sum 

$  75,000 

Mass  Concrete  for 

Cubic  Yard 

11,962 

Structure 

$325 

$3,887,650 

Reinforcing  Steel 

Pounds 

1,196,200 

0.60 

$717,720 

Gates  and  Associated  Items 

Each 

6 

Vertical  Lift  Gates 

$100,000 

$600,000 

Walkway  for  Operating  Gate 

Each 

6 

$3,200 

$  19,200 

Timber  Stoplug  Weirs 

Each 

5 

$165,000 

$825,000 

Pumps:  1-100  &  1-260  CFS, 

6  related  drainage  work 

Lump  Sum 

$1,658,000 

Erosion  Protection  Riprap 

Tons 

1,458 

$175 

255,150 

Inflow  Channel  Riprap 

Ton 

2,500 

$25 

$62,500 

Subtotal 

$9,371,112 

Contingencies  (25Z  ±) 

2,342,888 

Subtotal 

$11,714,000 

Engineering  &  Design  (122  ±) 

1,406,000 

Supervision  &  Administration  ( lOZi) 

1,171,000 

TOTAL 

$14,291,000 

TOTAL  ROUNDED 

$14,300,000 

^Includes  earthen  cofferdaa 
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TABLE  C-2-5 


SUMMARY  OF  PERTINENT  DATA  AND  FIRST  COSTS  FOR  DIVERSION  STRUCTURE 
Oakville  Site,  Mile  70.4 


Cost  Item 

Acc  t . 

No . 

Unit 

Unit  Price 

Maximum  Design 

5,325 

Flow  (CFS) 

3,550 

15.  Diversion  Structure 

Mobilization  &  Demobilization 

Lump  Sum 

$100,000 

$100,000 

Clearing  &  Grubbing 

Lump  Sum 

$75,000 

$75,000 

Relief  Wells 

Each 

4 

2 

(Dewa  t  er i ng  System) 

$33,000 

$140,000 

$70,000 

Excavation 

Excavation  (Levee  and 

Structure) 

Cubic  Yard 

21,370 

15,565 

$2.00 

$42,700 

$31,100 

Backfill  (Levee  and 

St  rue  ture) 

Cubic  '  ard 

86,715 

80,820 

$5.00 

$433,600 

$404,100 

Foundation  Preparation 

Stabilization  Slab 

Cubic  Yard 

190 

110 

$175 

$33,200 

$19,300 

Fertilizing  &  Seeding 

Acres 

0.40 

0.20 

$500 

$200 

$100 

Environmental  Protection 

Lump  Sum 

$39,300 

$32,600 

Structure 

Mass  Concrete  For 

St  rncture 

Cubic  Yard 

4,591 

2,584 

$325 

$1,492,100 

$839,800 

Gates  &  Associated  Items 

Vertical  Lift  Gates 

Each 

1* 

2 

$125,000 

$500,000 

$250,000 

Walkway  for 

Operating  Cates 

Each 

i* 

2 

$3,000 

$12,000 

$6,000 

Linear  Feet 

8,2  50 

4,125 

Concrete  Plies 

$25 

$206,300 

$103,100 

Reinforcing  Steel 

Pound 

459,100 

259,700 

$0.60 

$275,500 

$155,800 

Timber  Stoplog  Dam 

Each 

u 

6 

$100,000 

$400,000 

$400,000 

Erosion  Protection  Riprap 

980 

690 

$25 

$  24,500 

$17,200 

Subtotal 

$3,776,600 

$2,504,100 

Contingencies  (+25%) 

$943,600 

$626,000 

Subtotal 

$4,718,000 

$3,130,100 

E&D  (+12%) 

566,000 

375,900 

S&A  (+10%) 

472,000 

313,000 

TOTAL 

$5,756,000 

$3,819,000 

TOTAL  ROUNDED 

$5,760,000 

$3,820,000 
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TABLE  C-2-6 


SUMMARY  OF  PERTINENT  DATA  AND  FIRST  COSTS  FOR  DIVERSION  STRUCTURE 
Myrtle  Grove  Site,  Mile  58.7 


Cost  Item  Unit  Maximum  Design  Flow  (CFS) 

Acct.  _ 

No.  Unit  Price  5,325  3,550 


15.  Diversion  Structure 


Mobilization  and  Demobilization 

Lump  Sum 

$100,000 

$100,000 

Clearing  and  Grubbing 

Lump  Sum 

75,000 

75,000 

Excavation 

Excavation  (Levee  and 

Cubic  Yard 

16,885 

11,080 

Structure) 

$2.00 

$33,800 

$22,200 

Backfill  (Levee  and 

St  rue  ture) 

Cubic  Yard 

86,715 

30,820 

$5.00 

$443,600 

$404,100 

Relief  Wells 

Each 

3 

2 

(Dewatering  System) 

$35,000 

$70,000 

$105,000 

Foundation,  Preparation 

Stabilization  Slab 

Cubic  Yard 

190 

110 

$350 

$66,500 

$38,500 

Fertilizing  &  Seeding 

Acres 

0.4 

0.4 

$500 

200 

200 

Environmental  Protection 

Lump  Sum 

$39,300 

$32,600 

Structure 

Mass  Concrete  For 

Cubic  Yard 

4,950 

2,760 

Structure 

$450 

$2,227,500 

$1,242,000 

Gates  and  Associated  Items 

Vertical  Lift  Gates 

Each 

4 

2 

$125,000 

$500,000 

$250,000 

Walkway  for  Operating 

Each 

4 

2 

Gates 

$3,000 

$12,000 

$6,000 

Reinforcing  Steel 

Pound 

495,000 

276,000 

$0.60 

$297,000 

$165,600 

Timber  Stoplog  Dam 

Each 

4 

4 

$100,000 

$400,000 

$400,000 

Concrete  Piles 

Linear  Feet 

8,250 

4,125 

$25 

$206,300 

$103,100 

Erosion  Protection  Riprap 

Ton 

980 

690 

$25 

$24,500 

$17,250 

Subtotal 

$4,485,200 

$2,961,550 

Contingencies  (+25Z) 

1,114,800 

738,450 

SubCo  tal 

$5,600,000 

$3,700,000 

E&D  (+12Z) 

670,000 

440,000 

S&A  (+10Z) 

560,000 

370,000 

TOTAL 

$6,830,000 

$4,510,000 

TOTAL  ROUNDED 

$6,830,000 

$4,510,000 
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TABLE  C-2-7 


SUMMARY  OF  PERTINENT  DATA  AND  FIRST  COSTS  FOR  DIVERSION  STRUCTURE 
Big  Mar  Site,  Mile  81.5  (East  Bank) 


Cost  Item 

Acct. 

No. 

Unit 

Unit  Price 

Maximum  Design  Flow  (CFS) 

6,600  4,400 

2,200 

15.  Diversion  Structure 

Mobilization  and  Demobilization 

Lump  Sum 

$100,000 

$100,000 

$100,000 

Clearing  and  Grubbing 

Lump  Sum 

75,000 

75,000 

75,000 

Excavat ion 

Excavation  (Levee,  Structure, 

and  Dam)* 

Cubic  Yard 

70,600 

50,450 

31,300 

$2.00 

$141 ,200 

$100,900 

$62,600 

Backfill  (Levee,  Structure, 

Cubic  Yard 

9,700 

7,300 

8,700 

and  Dam)* 

$5.00 

$48,500 

$36,500 

$43,500 

Backfill  (Reusable) 

Cubic  Yard 

16,100 

12,650 

7,900 

$3.00 

$48,300 

$38,000 

$23,700 

Relief  Wells  (Dewatering 

Each 

9 

6 

3 

System) 

$35,000 

$315,000 

$210,000 

$105,000 

Foundation  Preparation 

Stabilization  Slab 

Cubic  Yard 

1,560 

1,050 

490 

$175 

$273,000 

$183,800 

$85,800 

Fertilizing  and  Seeding 

Acres 

1.0 

0.6 

0.5 

$500 

$500 

$  300 

$  200 

Environmental  Protection 

St  rue  tore 

Lump  Sum 

$39,600 

$28,400 

$16,900 

Mass  Concrete  For 

St  rue  ture 

Cubic  Yard 

14,150 

9,620 

5,000 

$325 

$4,598,800 

$3,126,500 

$1,625,000 

Cates  and  Associated  Items 

Vertical  Lift  Gates 

Each 

9 

6 

3 

$70,000 

$630,000 

$420,000 

$210,000 

Walkway  for  Operating 

Cate 

Each 

9 

6 

3 

$3,000 

$27,000 

$18,000 

$  9,000 

Reinforcing  Steel 

Pound 

1,415,000 

962,000 

500,000 

0.60 

$849,000 

$577,200 

$300,000 

Each 

5 

5 

5 

Timber  Stoplogs  Dam 

$100,000 

500,000 

500,000 

500,000 

Erosion  Protection  Riprap 

Ton 

525 

370 

240 

$25 

$13,100 

$9,200 

$  6,000 

Subtotal 

$7,659,000 

$5,423,800 

$3,162,700 

Contingencies  (+2531) 

1,760,000 

1,253,200 

738,300 

Subtotal 

9,419,000 

6,667,000 

3,901 ,000 

F.&D  (+125;) 

2,088,000** 

813,900 

474,000 

S&A  (+10Z) 

957,000 

678,100 

396,000 

TOTAL  FIRST  COST 

$12,464,000 

$8,169,000 

$4,771,000 

TOTAL  ROUNDED 

$12,500,000 

$8,170,000 

$4,770,000 

^Includes  earthen  cofferdam 

**Increased  to  Include  initial  preconstruction  planning  estimate  for  Caernarvon  dated  1  Februarv  198J. 
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drainage  canal.  The  drainage  discharged  to  the  swamp  follows  a  course 
through  the  swamp  toward  the  southeast,  which  will  be  leveed  and  become 
the  overflow  area  for  the  diversion,  and  enters  the  various  drainage 
canals  that  discharge  through  the  pumping  station  on  Cousin  Canal. 

St.  Charles  Parish  officials  maintain  that  part  of  the  pumped  discharge 
from  the  leveed  developments  south  of  Highway  90  also  Is  evacuated 
through  the  swamps  that  will  become  the  overflow  area  for  the 
diversion.  Restoring  drainage  to  pre-project  condition  Is  an  extremely 
sensitive  matter  wlt}»  local  officials  and  the  residents  of  the  area. 
Several  possibilities  exist  for  maintaining  drainage  with  the  project  In 
place.  The  most  economical  plan  developed  Includes  clearing  and 
snagging  the  canals  bordering  U.S.  Highway  90,  a  new  drainage  canal  east 
of  Wlliowdale  Boulevard  to  collect  drainage  from  the  swamp  area  west  of 
the  boulevard,  and  a  360-cfs  pumping  station  to  divert  the  flow  over  the 
guide  levee  Into  the  diversion  channel.  Local  Interests  reject  this 
plan  and  strongly  contend  that  the  plan  would  only  partially  restore 
pre-project  conditions.  The  plan  considered  necessary  by  local 
Interests  to  maintain  pre-project  conditions  would  be  a  smaller  pump  at 
the  Interection  of  U.S.  Highway  90  and  the  diversion  channel,  and  an 
Increase  In  the  pumping  capacity  of  the  existing  Cousin  Canal  pumping 
station.  This  plan  would  require  a  260-cf8  pump  at  the  diversion 
channel  and  U.S.  Highway  90,  and  a  100-cfs  pump  addition  at  the  Cousin 
Canal  pumping  station.  In  view  of  the  lack  of  detailed  surveys  and 
information  on  the  drainage  system  at  this  time,  the  plan  most 
acceptable  to  local  Interests  was  Included  for  project  cost  estimating 
until  such  time  as  additional  Information  Is  obtained  In  further 
studies. 


C.2.16.  Associated  works  of  the  diversion  structures  Include  Inflow  and 
outflow  channels  that  convey  water  from  the  Mississippi  River  to  the 
structure  and  then  from  the  structure  to  a  designated  water  body  or  area 
for  dispersion  Into  the  marshes.  The  allnements  of  the  Inflow  channels 
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are  from  the  Mississippi  River  to  the  diversion  structures.  The  inflow 
channels  at  the  Mississippi  River  would  be  lined  with  riprap  to  provide 
erosion  protection.  Provisions  would  be  made  at  the  Bayou  Lasseigne, 
Davis  Pond,  and  Big  Mar  sites  to  tie  the  chiniiel  tnt<)  oKisting 
revetments  along  tlie  river.  Details  .of  the  cl'.aiuiel  tie-in  would  be 
provided  during  advanced  euginteriag  and  design.  Tlie  alineraents  of  the 
outflow  chantiels  are  shown  on  plates  D-1'1  thiaiugli  C-24  and  described 
below.  Pertinent  design  features  on  tlie  channels  are  shown  on  table  C- 
2-1. 


Diversion  Sites  Outflow  (iltannel  Ai  i  nement 

Bayou  Lasseigne  A  land  cut  trom  control  structure  32,080 

to  I, at:  t'es  Al  leniands 

Bayou  Fortier  A  la.ici  i-ut  westerly  lor  2300  feet  30,220 

iron  (.■•,)ntrol  sinicture  and  then 
sont  hwester  1  y  t.,)  B  tyott  Fortii^r  then 
'.ollnw:',  B  iv  in  F('rf  icr  to  l.ac  Des 
A  1  I  erut  ilvi  s  , 

Davis  Pond  A  Itn.d  .  c.i  '.vai  i.  he  r  1  v  for  about  7,700  11,250 

tee',  -''.a  ..iieu  s  n.t  iust.s  I  e  r  ly  for  3,550 
K'Ot.  (he  cl'coiocl  fl.ares  int(,i  the 
'imrshcs  iust  lorri;  ,0  tile  Salvador 
/viidlite  M.iagemciu  Area. 

Oakville  (dianncl  lii'U'd  c.outfi  and  iiarillel  to  44,720 

Hero  canal  ti>r  approx  in\ately  6,000 
t  ect  ,  then  alined  sou  t  !lwe^.  t  e  r  iy  to 
i  n  t  e  r  SCI- 1  i  .M!  wl  til  Bayou  Concession 
and  Itar.'taria  uaCerwn.y.  Channel 
Lien  follows  I’.a  r  a  t  a  r  i  a  Waterway  to 
Bayou  V i I  la  rs . 

Dill  t  I'  w  chai'nicl  is  just  west  and  8,100 

parallel  i  .>  Ciernirvon  canal. 

Channel  l  iowis  into  Big  Mar  Lake. 

A  laud  c;ir  soc.t  hwe  ,  te  r !  y  for  2,900  43,600 

teci  to  Wilkinson  Cai.al  -  Channel 
toll  'ws  caisting  '.vilkinson  Canal 
lor  about  26,f)()(;  teel  tv>  Dak  Bayou. 

Laterals  ar^■  prov  idl’d  in  canal  to 
dell  vet  water  direct Iv  to  Lake 
ianrier  via  Rayoi  McCutehen  and 
lei  I  VI' r  wil.  1  I  S'  B.ivoii  Diijiont. 


Big  Mar 


Myrtle  Drove 


Length  (Ft.) 


RELOCATIONS 


C.2.21.  Detennlning  the  relocations  required  as  a  result  of 
constructing  the  six  diversion  structures  and  associated  works  was  based 
on  available  office  Information.  No  field  studies  were  conducted. 
Thirty-six  relocations  would  be  required  for  the  six  sites. 

Distribution  of  relocations  between  relocation  categories  Is  shown 
below: 


Diversion  Site 

Telephone  Lines 

Number  of  Relocations 

Bayou  Lasse igne 

Pipeline 

2 

Highways 

2 

&  Roads  Railroads 

1 

Bayou  Fortier 

- 

2 

3 

1 

Davis  Pond 

3 

7 

2 

2 

Oakvll le 

1 

1 

1 

Big  Mar 

- 

3 

1 

1 

Myrtle  Grove 

- 

1 

1 

1 

TOTAL 

3 

16 

10 

7 

C.2.22.  All  pipelines  would  be  built  to  the  capacities  and  equivalent 
engineering  criteria  of  the  existing  facilities.  Highway  and  roads 
would  be  replaced  to  current  Louisiana  highway  standards.  Relocated 
railroads  would  be  built  to  the  same  load  limitation  and  engineering 
criteria  as  the  existing  facility.  Pertinent  information  on  the 
proposed  relocations  at  the  five  diversion  sites  is  displayed  in  tables 
C-2-13  to  C-2-23. 
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SUMMARY  OF  PERTINENT  DATA  AND  FIRST  COSTS  OF  DIKE 


00 

q; 


X 

OJ 


u 


00 

PQ 


Ov  O 

O  O  O  O 

o  o  o 

o 

o 

o 

o  o  o  o 

o  o  o 

o 

o 

o 

fM 

O  O  ON  CM 

i-H  vO  O 

o 

<N 

* 

•k  «ki 

* 

CM 

O  O  CM  O 

NO  >3’  ND 

VO 

CN 

<0* 

CM  m  ITt  iH 

NO 

</>  <0* 

</> 

</> 

</> 

t/5 

ON  O 

o  o  o  o 

o  o  o 

o 

o 

CJ 

O 

•  o 

o  o  o  o 

o  o  o 

o 

o 

O 

CM  ON 

O  O  On  CM 

«-H  NO  o 

o 

#>  * 

^ 

» 

• 

CM 

O  O  CM  fO 

nD  <r  NO 

NO 

o 

</> 

CM  m  i/N  I-H 

NO 

bu 

</>  <fy 

</> 

</> 

<0- 

C 

oo 

•H 

09 

0) 

o 

■K 

6 

ON  O 

o  o  o  o 

o  o  o 

o 

o 

3 

o 

•  o 

o  o  o  o 

o  o  o 

o 

o 

E 

o 

CM  On 

O  O  0\  CM 

^  NO  o 

r*«- 

o 

X 

• 

CM 

O  O  CM 

nO  vO  sO 

CO 

ON 

</> 

'N  m  I— 1 

NO 

r>. 

X 

<jy  </y 

</> 

</> 

</> 

09 

•u 

>* 

u 

o 

•H 

0)  o 

o  o 

u 

1m 

a#  o 

fM 

a. 

« 

X)  0 

c 

o  ^ 

3  CM 

3D 

•<  v> 

U  <0^ 

c 

3D 

m 

CM 

B 

V 

u 

«0 

Q 

M 

U3 

Q 

6  U 

2 

00 

01  C 

3 

c 

S  '^2, 

■H  »< 

o 

M  (0  00 

00 

C  u  c 

^  +  + 

01  «) 

2  o 

o  W  V-' 

hj 

V  V 

£  u 

u 

< 

>  ^ 

e  ^  c 

.O  Q  < 

H 

H 

01  U 

U  3  0 

3  “8  >« 

o 

o 

nJ 

C/D  0 

WWW 

H 

H 

• 

*J  U 

(0  o 

• 

• 

o  y 

O 

u  < 

z 

<N 

00 


D 

•n 


tj 

o 


c 

o 

> 

u 

c 

u 

OJ 

nj 

u 


0) 

3 


C-103 


and  would  extend  from  Forty  Arpent  Canal  to  Delacroix  Canal.  The  dike 
would  be  constructed  with  a  floating  dragline.  Dike  elevations  would 
vary  from  +3  to  -t-5  NGVD  with  a  3-foot  crown  and  IV  on  3H  slope.  The 
dike  would  be  approximately  2  miles  long.  The  first  cost  of  the  dike  is 
shown  In  table  C-2-16. 

C.2.20.  As  previously  indicated,  the  limited  space  between  the  levee 
and  river  at  the  Oakville  and  Myrtle  Grove  sites  prevents  placing  the 
culvert  structure  in  the  existing  levee.  The  structures  would  be  placed 
In  levee  setbacks  and  pile  foundations  may  be  required.  The  levee  set¬ 
backs  would  provide  the  same  level  of  protection  as  existing  levees.  A 
summary  of  first  costs  for  the  levee  setbacks  are  shown  In  table  C-2-17. 
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TABLE  C-2-15 

SUMMARY  OF  PERTINENT  DATA  AND  FIRST  COSTS  OF  LEVEES 
Davis  Pond  Site,  Mile  118.4 


Cost 
Acct . 
No. 

Item 

Unit 

Unit  Price 

Maximum  Design  Flow  (CFS) 

10,650 

11. 

Levees 

Clearing 

Acres 

109 

$1,000 

$109,000 

Embankment 

Cubic  Yard 

500,000 

(Semi-compacted) 

$3.00 

$1,500,000 

West  Guide  Levee 

Cubic  Yard 

95,000 

$2.50 

$237,500 

Shell 

Cubic  Yard 

8,500 

$18.00 

$153,000 

Fertilizing  and 

Acres 

28 

Seeding 

$500.00 

$14,000 

Subtotal 

$2,013,500 

Contingencies  (25%  +) 

506,500 

Subtotal 

$2,520,000 

E&D  (7%  +) 

176,000 

S&A  (9%  +) 

224,000 

TOTAL 

$2,920,000 

TOTAL  ROUNDED 

$2,920,000 
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SUMMARY  OF  PERTINENT  DATA  AND  FIRST  COSTS  FOR  CHANNEL 
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SUMMARY  OF  PERTINENT  DATA  AND  FIRST  COST  FOR  CHANNEL 


TABLt;  C-2-10 


SUMMARY  OF  HKRTlNtNT  UATA  AND  FIRST  COST 
FOR  CHANNEL  AND  LEVEES 

DAVIS  FOND  SiTE,  MLLE  118.4 


Cost 

Acct . 

On  i  t 

Maxiinum  Design  Flow  (CFS) 

No. 

Item 

Unit  Price 

10,650 

09.  Channels 


Mobilization  and 

Demobl 1 izat ion 

Lumji  Sum 
$75,000 

$75,000 

Clear! ng 

Acres 
$  1  ,000 

91 

$91,000 

Excavation  and  bucket  dragline 
to  be  used  in  levee  einbankaient 

Cubic  Yard 
$:  .01) 

650,000 

$650,000 

Excavation  by  liydraulic  dredge  • 
be  used  tor  marsh  creation 

Cubic  Yard 
$0.8  5 

835,000 

$709,750 

Ditch  Cleanout 

Linear  Feet 
:j5.('0 

10,200 

$51,000 

Access  Channe  l-CledKjut 
of  Bayou  Verret  and  Borrow  canal 

Linear  Feet 
$15.00 

32,000 

$480,000 

Subtotal 

Contingencies  (254  i) 

$2,056,750 

513,250 

Subtotal 

Engineeriiig  &  Design! 

Supervision  4  Admin  ist  rat  iuti  (91  ±) 

$2,570,000 
180,000 
231 ,000 

TOTAL 

TOTAL  ROUNDED 

$2,981,000 

$2,980,000 

SUMMARY  OF  PERTINENT  DATA  AND  FIRST  COSTS  FOR  CHANflEL 
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C.2.17.  The  Inflow  and  outflow  channels  would  be  excavated  by  bucket 
dredges  at  all  sites  except  Davis  Pond.  At  the  Davis  Pond  site,  bucket 
dredges  would  be  used  to  excavate  the  channel  from  the  control  structure 
to  the  access  canal  adjacent  to  US  Highway  90.  Below  the  access  canal, 
the  remaining  channel  would  be  excavated  by  a  hydraulic  dredge. 
Excavation  of  channels  to  design  cross  sections  would  take  an  estimated 
3  to  19  months  per  channel,  depending  on  the  length  and  size  of  the 
channels.  This  estimate  Is  based  on  using  two  draglines  per  channel 
excavating  10,000  cubic  yards  per  day.  Mobilization,  demobilization, 
and  clearing  would  take  an  estimated  60  days.  Pertinent  data  and  first 
costs  for  channels  are  shown  In  tables  C-2-8  to  C-2-13.  The  outflow 
channels  are  designed  to  convey  the  flow  within  banks  most  of  the 
time.  However,  guide  levees  would  be  provided  along  most  of  the  length 
of  the  channels  as  an  added  safety  factor  for  periods  of  maximum  flow 
discharge,  high  tides,  and  southerly  winds.  The  guide  levees  would  also 
prevent  the  excess  excavated  material  from  falling  back  Into  the 
channel.  The  excavated  materials  would  be  used  to  construct  the  levees 
parallel  to  the  channel.  Distances  to  the  toe  of  the  levees  from  the 
top  of  the  channel  cut  vary  from  25  to  50  feet.  The  levees  would  be  2 
to  5  feet  high  with  IV  to  3H  slopes  and  5-  to  10-foot  crowns.  Excess 
excavated  material  at  all  sites  except  the  Davis  Pond  site  would  be 
disposed  of  in  the  same  location  as  Identified  for  the  guide  levees  and 
would  enlarge  the  levee  dimensions  significantly  to  6  to  15  feet  high 
with  IV  on  4H  slopes  on  the  natural  levee  deposits  and  IV  on  6H  slopes 
in  the  marshes.  Crowns  of  the  excavated  material  sections  would  range 
from  8  to  192  feet.  At  the  Myrtle  Grove  site,  excavated  material  from 
the  Inflow  channel  would  be  placed  in  existing  borrow  pits.  From  the 
diversion  structure  to  Wilkinson  Canal,  excavated  material  would  be 
placed  parallel  to  the  excavated  canal.  Tne  existing  Wilkinson  Canal  Is 
nearly  the  size  intended  for  the  outflow  channel  and  considerably  less 
dredging  Is  necessary.  Consequently,  new  disposal  area  would  be 
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TABLE  C-2>1A 


SUMMARY  or  PERTINENT  DATA  AND  FIRST  COSTS  POR  RELOCATIONS 
Bayou  Lataaifo*  Sica,  Mil*  141.1 


Cost  Item  Unit  Maxlnua  Daalgn  Flow  (CFS) 

Acct. 

No.  Unit  Prlco  10,650  7,100  5,325  3,550 

k 

i-  - 

02  Rolocatlons 

02. L  Roads  and  Brldgaa  — ^ 

LA  Hwy  (2-Lane) 

Remove  Existing  Road 


Pavement 

Linear  Feet 

140 

100 

80 

60 

$24  X  1.06 

S3. 562 

$2,544 

$2,035 

$1,526 

Cubic  Yard 

34,560 

20,040 

15,730 

11,430 

Embankment 

Keinstall  Existing  Road 

$2  X  1.06 

$73,267 

$42,485 

$33,346 

$24,232 

Pavement 

Linear  Peet 

140 

100 

80 

60 

$150  X  1.06 

$22,260 

$15,900 

$12,720 

$9,540 

Embankment 

Cubic  Yard 

34,560 

20,040 

15,730 

11,430 

Install  Temporary  By-Pasa 

Road 

$5  X  1.06 

$183,168 

$106,212 

$83,369 

$60,579 

Pavement 

Linear  Peet 

700 

660 

640 

620 

$150  X  1.06 

$111,300 

$104,940 

$101,760 

$98,580 

Embankment 

Cubic  Yard 

6,00C 

5.650 

5,480 

5,301 

Remove  Temporary  By-Pass 

Hoad 

$5  X  1.06 

$31,800 

$29,945 

$29,044 

$28,095 

Pavement 

Linear  Feet 

700 

660 

640 

620 

$24  X  1.06 

$17,808 

$16,790 

$16,282 

$15,773 

Embankment 

Cubic  Yard 

6,000 

5,650 

5,480 

5.301 

L^>cul  Road  {2-Lane) 

Owner  unknown 

$2  X  J . C6 

$12,720 

$11,978 

$11,618 

$11,238 

Construct  Bridge 

Linear  Feet 

200 

200 

200 

200 

U2.4  Railroads  and  Bridges 

Texas  and  Pacific  Railroad 

$1500  X  1.06 

$318,000 

$318,000 

$318,000 

$310,000 

Remove  Existing  Tracks 

Linear  Feet 

140 

100 

80 

60 

$10  X  1.06 

$1,484 

$1,060 

$846 

$636 

Track  Embankment 

Cubic  Yard 

30,130 

25,850 

20.720 

15.600 

$2  X  1.06 

$63,076 

$54,802 

$43,926 

$33,072 

Reinstall  Existing  Trscks 

Linear  Feet 

140 

100 

80 

60 

$50  X  1.06 

$7,420 

$5,300 

$4,240 

$3,180 

Backfill  Embankment 

Cubic  Yard 

30 , 1  30 

25,850 

20,720 

15.600 

Install  Temporary  By-Pass 

$3  X  1.06 

$95,813 

$82,203 

$65,890 

$49,608 

Track 

Linear  Feet 

700 

660 

640 

620 

$150  X  1.06 

$111,300 

$104,940 

$101,760 

$98,580 

Backfill  Embankment 

Cubic  Yard 

158,670 

149,600 

145,070 

140,540 

$5  X  1.06 

$840,951 

$792,880 

$768,871 

$744,862 

Removal  Temporary  Track 

Linear  Feet 

700 

660 

640 

620 

$10  X  1 .06 

$7,420 

$6,996 

$6,784 

$6,572 

Embankment 

Cubic  Yard 

158.670 

149,600 

145,070 

140,540 

3/ 

02.7  Pipellnflfi 

Sugar  Bowl  Gas  Corp 

$2  X  1.06 

$336,300 

$317,152 

$307,568 

$297,945 

20"  Natural  Gas  Pipeline 

Linear  Feet 

920 

775 

600 

520 

Transcoiu  inenta i  Gas 

PI  pe line  Corp 

$345  X  1.06 

$336,444 

$283,418 

$248,676 

$190,164 

10"  Natural  Css  Pipeline 

Linear  Feet 

920 

775 

68C 

520 

$175  X  1.06 

$170,660 

$143.76) 

$126,140 

$96,460 

Subtotal 

32.745.633 

52,441.308 

$2,282,859 

$2,088,642 

Contingencies  ('♦•25X) 

686,408 

610,327 

570.71? 

522,16  1 

Subtotal 

$3,412,041 

>3,051 .635 

$2,853,576 

$2,610,803 

Engineering  and  Design  (■^X) 

20S,923 

183,098 

171.216 

156.646 

Supervision  and  Administration  (-^-bX) 

20^,921 

183,098 

171. 2U 

156.648 

TOTAL  FIRST  COST 

$3,841,887 

53.417.831 

$3,196,002 

$2.92ii.099 

TOTAL  ROUNDED 

$3,844,000 

53,418,000 

S3,196.00C 

$2,924,000 

1/  Relocated  highways  will  be  replaced  to  current  design  standards. 

2/  Relocated  railroads  will  be  hullt  to  the  aa»e  load  llaltatlons  as  engineering  criteria  as 
possessed  by  the  existing  railroad  facility. 

5/  Relocated  pipelines  will  be  built  to  the  capacltlas  and  equivalent  engineering  criteria  as 
possessed  by  the  existing  facilities. 
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TABLE  C-2-19 


SIMMARY  or  PERTINENT  DATA  AND  PIRST  COSTS  POR  RELOCATIONS 
Bayou  Portier  Site,  Hlie  132*0 


Coat 

Acct 

No. 


02. 

02.1 


Ic«a  HaxlauB  Design  Plow  (CPS) 

Unit 

Unit  Price  10,650  7,100  5,325  3,550 


Re  locations 
Roads  &  Bridges  ^ 

La.  State  Hvy  3127  (<>-Lane) 
Reiiove  Existing  Road 


Pavenent 

Linear  Peet 

700 

625 

545 

2  50 

$24  X  1.06 

$17,808 

$15,900 

$13,865 

$6,360 

Replace  Existing  Road 

Pavenent 

Linear  Feet 

700 

625 

545 

250 

$150  X  1.06 

$111,300 

$99,375 

$86,655 

$39,750 

Sr»el  Deck  Bridge 

Linear  Feet 

700 

625 

545 

250 

La.  State  Hwy  18  (2-Lane) 
keaove  Existing  Road 

$1500  X  1.06 

$1,113,000 

$993,750 

$866,550 

$397,500 

Pavenent 

Linear  Feet 

140 

100 

80 

60 

$24  K  1.06 

$3,562 

$2,544 

$2,035 

$1,526 

Cnbankaent 

Cubic  Yard 

34.568 

20,040 

15,730 

11,430 

$2  X  1.C6 

$73,267 

$42,485 

$33,348 

$24,232 

Relnatall  Road  Pavenent 

Linear  Feet 

140 

100 

80 

60 

$150  X  1.06 

$22,260 

$15,900 

$12,720 

$9,540 

Backfill  Embanknent 

Cubic  Yard 

34,560 

20,040 

15.730 

11.430 

$5  X  1.06 

$183,168 

$106,212 

$83,369 

$60,579 

InataLl  Temporary  By-Pass 

Road  Pavement 

Linear  Feet 

700 

660 

640 

620 

$150  X  1.06 

$111,300 

$104,940 

$101,760 

$98,580 

Embankment 

Cubic  Yard 

6.000 

5,650 

5.480 

5,301 

$5  X  1.06 

$31,800 

$29,945 

$29,044 

$28,095 

Remove  Temporary  By-Pass 

Road  Pavenent 

Linear  Feet 

700 

660 

640 

620 

$24  X  1.06 

$17,808 

$16,790 

$16,282 

$15,773 

Efflbanknent 

Cubic  Yard 

6,000 

5,650 

5.480 

5.301 

Local  Road  {2-Lane)  (Owner 
Unknown) 

n  X  1.06 

$12,720 

$11,978 

$11,618 

$11,238 

■"Ke'w  "itldge 

Linear  Feet 

270 

230 

210 

190 

$1500  X  1.06 

$429,300 

$365,700 

$333,900 

$302,100 

02.4  kallrnsds  4  Bridges  ^ 

Texas  and  Pacific  Railroad 


Remove  Existing  Track 

Linear  Peet 

140 

100 

80 

60 

$10  X  1.06 

$1,464 

$1,060 

$848 

$636 

Track  Eabanknent 

Cubic  Yard 

30.130 

25,850 

20,720 

15,600 

$2  X  1.06 

$63,876 

$54,802 

$43,926 

$33,072 

Reinstall  Exlatlng  Track 

Linear  Peet 

140 

100 

80 

60 

$50  X  1 .06 

$7,420 

$5,300 

$4,240 

$>.160 

Back n  1 1  Embankment 

Cubic  Yard 

30.130 

25,850 

20,720 

15,600 

$3  X  1.06 

$95,813 

$82,203 

$65,890 

$49,608 

Install  Temporary  By-Pass 

Track 

Linear  Feet 

700 

660 

640 

620 

S150  K  l.Oh 

$111,300 

$104,940 

$101,760 

$98,580 

Bsckf 1 1 1  EmbankaenC 

Cubic  Yard 

I  58 . 700 

149 ,600 

145,070 

140,540 

S5  X  1.06 

$841,110 

$792,880 

$768,871 

$744,862 

Remove  Temporary  By-Psss 

Track 

1.1  near  Feet 

700 

660 

640 

620 

$10  *  1-06 

$7,420 

$6,996 

$6, 784 

$6,572 

Embankment 

Cubic  Yard 

158,700 

149,600 

145,070 

140,540 

$2  X  1 -06 

$336,444 

$317,152 

$307,548 

$297,945 

Pipelines  ^ 

Sugar  Bowl  Gas  Corp 

20"  Natural  Gas  Pipeline 

Linear  Feet 

1,04  5 

825 

755 

585 

$345  X  1.06 

$382,157 

$301,703 

$276,104 

$213,935 

Tj;ansronf  inental  Gas 
Ploellnc  Co. 
a”  1^-....  *1 


6**  Natural  Css 

Pipeline 

Linear  Feat 

1,045 

825 

755 

585 

$140  X  1.06 

$155,078 

$122,430 

$112,042 

$86,814 

Subtotal 

$4,129,395 

S3.5'>4,985 

$3,279,159 

$2,530,477 

Contingencies 

(+25*) 

1,032,349 

898.746 

819.790 

632.619 

Subtotal 

$5,161,744 

$4,493,7)1 

$4,098,949 

$3, 163.096 

E&D  (H>X) 

309,705 

269,624 

245,937 

189,786 

SBA  (4-6Y) 

309,705 

269,624 

245.937 

189,786 

TOTAL 

$5,781,154 

$5,032,979 

$4,590,821 

$3,542,668 

TOTAL  ROUNDED 

$5,781,000 

$5,033,000 

$4,591,000 

o 

o 

■a 

t/  Relocated  highway  will  be  replaced  to  Louisiana  current  highway  standards. 

1/  Relocated  Railroads  will  be  built  to  the  assie  load  lt«ltat(ona  and  engineering  criteria  as 
the  existing  railroad  facility. 

V  Relocated  Pipelines  will  be  built  to  the  capecitiea  and  equivalent  engineering  criteria  as 
possessed  by  the  existing  facilities. 
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SUMHAKY  OF  PBKTIMEKT  DATA  AND  FIRST 
COSTS  FOR  RELOCATIONS 

DAVIS  POND  SITB,  NILE  11B.4 


Coat 

Acct.  Unit  Kaaiaua  Design  Flow  (CPS) 

No.  Itea  Unit  Price  10.650 


02.0  Relocations 

02. 1  Roads  and  Bridges 

a.  LA.  Hwy  18 

Keaove  Existing  Road 
Install  Teap  By'-Pass  Road 

Install  Teap  Road 
Paveaent 

Keaove  Teap  Road 
Reaove  Road  Eabankaenc 
New  Roadway  Paveaent 
Road  Eabankaenc 

b.  US  Hwy.  90 

Reaove  Existing  Road 

New  Road  Paveaent 
Road  Eabankaenc 
Inetsll  Teap  By-PasS 
Install  Road  Eabankaent 
Reaove  Teap  Road 
Keaove  Road  Eabankaent 
Steel  Deck  Bridge 


02.4  Railroad  and  Bridges 
Texas  i,  Pacific  K/R 
aoothecn  Pacific  K/k 
Reaove  Existing  Track 

Kclnscall  Track 

Install  Teap  By-Pass  Tracks 

Reaove  Teap  Tracks 

Southern  Pacific  R/R 
Steel  Deck  Bridge 

Texas  k  Psclflc  K/K 
Steel  Deck  Bridge 

Texas  k  Pacific  K/R 
Coaaunlcal  Ion  Lines 


U2.7  Utilities 

Pipe  I Ines 

H'*  LCS  gas  pipeline 

b"  Oil  pipelines 

She! I  oil  Co. 

10'  011  Pipelines 
Shell  Oil  Co. 

20^^ oil  pralines 

United  Das  Co. 

20'  natural  gas  pipelines 

Texaco,  Inc. 

22^  gss  pi^llne 

Sc.  Charles  Parish 

12'  D.l.  Waterline  ^U5  Mwy  90 

B'  D.l.  Waterline  9  LA  Hwy  18 

Power  I ines 

{].B  KV  Aerial  Powcrllne 
(LP&L) 

1 15KV  Aerial  Powcrl  ine 
Telephone 

Two  220  Pair  Telephone 
Cable  (S.C.B) 

Subtotal 

Conclngenclea(25  t) 


Linear  Feet 

500 

$27 

$13,780 

Linear  Feet 

600 

$169 

$101,760 

Linear  Feat 

2,670 

$5.61 

$15,000 

Linear  Feet 

600 

$27 

$16,536 

Cubic  Yard 

2,670 

$2.12 

$  5,660 

Linear  Feet 

550 

$169 

$93,280 

Cubic  Yard 

5,100 

$S.bl 

$28,652 

Linear  Feet 

1,000 

$27 

$27,560 

Linear  Feet 

1,100 

$169 

$186,560 

Cubic  Yard 

20,200 

$5.61 

$57,304 

Linear  Feet 

600 

$169 

$101,760 

Cubic  Yard 

2,650 

$5.60 

$15,000 

Linear  Feet 

600 

$27 

$16,536 

Cubic  Yard 

2.670 

$2.12 

$  5,660 

Linear  Feet 

400 

$2,544 

$1,0)7,600 

Linear 

Feet 

2,000 

$11.66 

$23,320 

Linear 

Feet 

$2,000 

$36 

$U2,36r< 

Linear 

Feet 

3,000 

$169 

$508,800 

Linear 

Feet 

3,000 

$11.66 

$34,980 

Linear 

Feet 

400 

$1,378 

$552,200 

Linear 

Feet 

400 

$2,438 

$975,200 

Linear 

Feet 

550 

$15.90 

S  8,745 

Linear 

Feet 

550 

$148 

$81,620 

Linear 

Peat 

670 

$148 

$99,428 

Linear 

Feet 

670 

$169 

$213,632 

Linear 

Feet 

670 

$381 

$255,672 

Linear 

Feet 

670 

$381 

$255,672 

Linaar 

Feet 

2  50 

$403 

$60,420 

Linear 

Feet 

550 

$212 

SI  16,600 

$135 

$74,250 

Llneer  Feet 

550 

$21 

$11  ,660 

Lu«p  Sun 

S2l,2lX> 

Linear  Feet 

I.IDO 

$26 

$29,150 

$5.0 36,55/ 

1,258,44) 

Subtotel 

Engineering  k  Design  (64^) 
Supervision  k  Adalnlscratlon  {b*) 


56,295,000 

$)7R,00() 

178,000 


( 


TABLE  C~2-21 


SUMMARY  OR  PERTINENT  AND  FIRST  COSTS  FOR  RELOCATIONS 
Oakville  Site.  Mile  70.4 

li 


k 


k. 

L 

Cost 

Acct 

No. 

I  tea 

Unit 

Unit  Price 

Maximum  Design  Flow 

5,325 

(CFS) 

3,550 

02!  " 

Relocations 

■ 

02.1 

Roads  and  Bridges— 

La.  Hwy  23 

Renove  Enbanknent 

Cubic  Yard 

5,690 

5,690 

" 

$2  X  1.06 

$12,063 

$12,063 

Existing  Road  Renove 

Pavement 

Linear  Feet 

160 

160 

$24  X  1.06 

$4,070 

$4,070 

Reinstall  Pavement 

Linear  Feet 

160 

160 

f 

$150  X  1.06 

$25,440 

$25,440 

Lt 

Temporary  By-Pass  for  Hwy 

Install  Roadway  Pavement 

Linear  Feet 

650 

650 

$150  X  1.06 

$103,350 

$103,350 

Road  Embankment 

Cubic  Yard 

2,243 

2,243 

$5  X  1.06 

$11,888* 

$11,888* 

Remove  Roadway  Pavement 

Linear  Feet 

650 

650 

$24  X  1.06 

$16,536 

$16,536 

Roadway  Embankment 

Cubic  Yard 

2,243 

2,243 

a 

$2  X  1.06 

$4,755* 

$4,755* 

Steel  Deck  Bridge 

Linear  Feet 

80 

80 

$2,000  X  1.06 

$169,600 

$169,600 

02.4 

Railroads  &  Bridges  — ^ 

tov€f  coast  RR 

Remove  Existing  Track 

Linear  Feet 

160 

160 

$10  X  1.06 

$1,696 

$1,696 

rz 

Reinstall  Track 

Linear  Feet 

160 

160 

M 

$50  X  1.06 

$8,480 

$8,480 

Temporary  By-Paas  For  RR 

Install  RR  Embankment 

Cubic  Yard 

2,243 

2,243 

■  ■ 

$5  X  1.06 

$11,888* 

$11,888* 

Remove  RR  Embankment 

Cubic  Yard 

2,243 

2,243 

$2  X  1.06 

$4,755* 

54,755* 

Install  Track 

Linear  Feet 

650 

650 

$150  X  1.06 

$103,350 

$103,350 

H 

Remove  Track 

Linear  Feet 

650 

650 

$10  X  1.06 

$6,890 

$6,890 

Steel  Deck  Bridge 

Linear  Feet 

80 

80 

. 

$2,000  X  1.06 

$169,600* 

$169,600* 

02.7 

Pipelines  — ^ 

United  Cds  Ptpeirne  Cb. 

12"  Natural  Gas  Pipeline 

Linear  Feet 

360 

260 

$210  X  1.06 

$80,136 

$57,876 

• 

Subtotal 

$  $734,497 

$712,237 

Contingencies  (+23Z) 

183,624 

178,059 

Subtotal 

$918,121 

$890,296 

E4D  (+6X) 

55,087 

53,418 

S&A  (.6Z) 

55,087 

53,418 

TOTAL 

$1,028,295 

$997,132 

• 

TOTAL  ROUNDED 

$1,J28,000 

$997,009 

J,/  Relocated  Highways  will  be  replaced  to  Louisiana  Hvy  standards. 


2/  Relocated  Railroads  will  be  built  to  the  sase  load  llBitatlons  and  engineering  criteria  as 
possessed  by  Che  existing  railroad  facility. 

*30  X  of  cost  to  roads  and  bridges,  30Z  cost  to  railroads  and  bridges • 

3/  Relocated  Pipelines  will  be  built  to  the  capacities  and  equivalent  criteria  as  possessed 
by  the  existing  facility. 
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TABU  C-2~i2 

SUMMARY  OF  PERTINENT  DATA  AND  FIRST  COSTS  FOR  RELOCATIONS 
Big  Mar  Site.  Mile  81. S 


Cost 

Iteo 

Unit 

HaxiMua  Design  Plow  (CPS) 

Acct. 

No. 

Unit  Price 

6.600  4.400 

2,200 

02  Relocations 
02.1  Roads  and  Bridges 
CA  Hwy-'W 


Renove  Existing  Road 

Linear  Peet 

230 

160 

100 

$24  X  1.06 

$5,851 

$4,070 

$2,544 

Replace  Existing  Road 

Linear  Feet 

230 

160 

100 

Install  Teaporary  By-Pass 

$150  X  1.06 

$36,570 

$25,440 

$15,900 

Road  Pavement 

Linear  Peet 

750 

750 

650 

$150  X  1.06 

$119,250 

$119,250 

$103,350 

Embankment 

Cubic  Yard 

6,000 

6,000 

5,200 

Remove  Temporary  By-Pass 

$5  X  1.06 

$31,800 

$31,800 

$27,560 

Road  Pavement 

Linear  Feet 

750 

750 

650 

$24  X  1.06 

$19,080 

$19,080 

$16,536 

Embankment 

Linear  Peet 

6,000 

6,000 

5,200 

$2  X  1.06 

$12,720 

$12,720 

$11,024 

02.4  Railroads  and  Bridges—^ 


syattfern  RdlTvdy 


Remove  Existing  Track 

Linear  Feet 

230 

160 

100 

$10  X  1.06 

$2,438 

$1,696 

$1,060 

Reinstall  Existing  Track 

Linear  Feet 

230 

160 

100 

Install  Tempursry  By-Pass 

$50  X  1.06 

$12,190 

$8,480 

$5,300 

Track 

Linear  Feet 

750 

750 

650 

ReeK>ve  Temporary  By-Pass 

$150  X  1.06 

$119,250 

$119,250 

$103,350 

Track 

Linear  Feet 

750 

750 

650 

Pipelines  — 

Sira  t  tnr  rn' tfs  t  urd  1 '  GA  •' Cff ; 

$10  X  1.06 

$7,950 

$7,950 

$6,890 

12'*  Natural  Cas  Pipeline 

Linear  Feet 

70 

70 

70 

$210  X  1.06 

$15,882 

$15,882 

$15,882 

16"  Natural  Cas  Pipeline 

Linear  Feet 

70 

70 

70 

swell  Oil  Co. 

$280  X  1.06 

$20,776 

$20,776 

$20,776 

10"  011  Pipeline 

Linear  Feet 

70 

70 

70 

$160  X  1.06 

$11,872 

$11,872 

$11,872 

Subtotal 

$415,629 

$398,266 

$342,044 

Contingencies  (l2SZ) 

103,907 

99,567 

85,511 

Subtotal 

$519,536 

$497,833 

S427,555 

E6D  (+62)“ 

31,172 

29,870 

25,653 

S4A  (+62) 

31,172 

29,870 

25,653 

TOTAL 

$581 ,880 

$557,578 

S478,861 

TOTAL  ROUNDED 

$582,000 

$558,000 

$479,000 

1/  Relocated  Highways  will  be  replaced  to  Louisiana  Hwy  standards. 

y  Relocated  railroads  will  be  built  to  the  saa«  load  limitations  and  engineering  criteria  as 
possessed  by  the  existing  railroad  facilities. 

S/  Ralocated  pipelines  will  be  built  to  the  capacities  and  equivalent  engineering  criteria  an 
posaaasad  by  the  existing  facilities. 

</  Increased  to  Include  Initial  preconstruction  planning  estimate  for  Caernarvon  dated 
~  1  February  1982. 
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TABLE  C-2-13 


SUMMARY  OF  PERTINENT  DATA  AND  FIRST  COSTS  FOR  RELOCATION 


Myrtle  Grove  Site,  Mile  58.7 


Cost  Item 

ACCte 

No. 

Unit 

Unit  Price 

Maximum  Design 

5,350 

Flow  (CFS) 

3,550 

02e  Relocation 

y 

02.1  Roada  and  Bridged  (La.  Hwy.  23) 

Remove  EmbanKment 

Linear  Feet 

5,690 

5,690 

$2  X  1.06 

$12,063 

$12,063 

Existing  Road 

Remove  Pavement 

Linear  Feet 

160 

160 

$24  X  1.06 

$4,070 

$4,070 

Reinstall  Pavement 

Linear  Feet 

160 

160 

$150  X  1.06 

$25,440 

$25,440 

Tenporary  By-Pass 

Install  Roadway  Pavement 

Linear  Feet 

650 

650 

$150  X  1.06 

$103,350 

$103,350 

Install  Roadway  Embankment* 

Cubic  Yard 

2,243 

2,243 

$5  X  1.06 

$11,888* 

$11,888* 

Remove  Roadway  Pavement 

Linear  Feet 

650 

6  50 

$24  X  1 .06 

$16,536 

$16,536 

Remove  Roadway  Embankment 

♦Cubic  Yard 

2,243 

2,243 

$2  X  1.06 

$4,755* 

$4,755* 

Steel  Deck  Bridge* 

Linear  Feet 

80 

80 

$2,000  X  1.06 

$169,600 

$169,600 

02.4  Railroad  and  Bridges 

Renove  Existing  Railroad 

Linear  Feet 

160 

160 

track 

$10  X  1.06 

$1,696 

$1,696 

Reinstall  Existing  Railroad 

Linear  Feet 

160 

160 

track 

$50  X  1.06 

$8,480 

$8,480 

Tenporary  By-Pass 

Install  Railroad  Embankment* 

Cubic  Yard 

2,243 

2,243 

$5  X  1.06 

$11,888* 

$11,888* 

Remove  Railroad  Embankment* 

Cubic  Yard 

2,243 

2,243 

$2  X  1.06 

$4,755* 

$4,755* 

Temporary  Railroad  By*Pass 

Install  Track 

Linear  Feet 

650 

650 

$150  X  1.06 

$103,350 

$103,350 

Remove  Track 

Linear  Feet 

650 

6  SO 

$10  X  1.06 

$6,890 

$6,890 

Steel  Deck  Bridge 

Linear  Feet 

80 

80 

$2,000  X  1.06 

$169,600* 

$169,600* 

02.7  Pipelines  — ^ 

20"  Oil  Pipeline  (Shell  Oil  Co.) 

Linear  Feet 

360 

260 

$315  X  1.06 

$120,204 

$86,814 

SUBTOTAL 

$774,565 

$741,175 

Contingencies  ('t-25X) 

193,641 

185,294 

Subtotal 

$968,206 

$926,469 

E&D  (-kbX) 

58,092 

55,588 

S&A  (-hbZ) 

58,092 

35,588 

TOTAL 

$1,084,390 

$1,037,645 

TOTAL  ROUNDED 

$1,084,000 

$1,038,000 

*50Z  allocated  to  Roada  and  bridges  and  50Z  allocated  to 

railroada  and  bridges. 

ty  Relocated  Mghwaya  will  be  replaced  Co  louialana  torrent  hwy  standarda. 

t/  Relocated  railroada  will  be  built  to  the  aaaie  load  llaltationa  and  engineering  criteria 
aa  poaaeaaed  by  the  exiating  railroad  facility. 

5/  Relocated  pipelined  will  be  built  to  the  capacitiea  and  equivalent  criteria  as  poaaeaaed 
by  the  exiating  facility. 
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REAL  ESTATE 


C.2.23.  Lands  required  to  construct  the  diversion  sites  and  associated 
works  Include  structure  and  bridge  sites,  channel  and  levee  rlghts-o£- 
way,  construction  and  disposal  areas,  and  lands  for  dispersion  of 


freshwater  to  the  marshes.  The  different  types  of 

purpose  are  shown  below: 

lands  required  by 

Structure,  Bridge, 

and  Pumping  Station 

Agricultural,  Industrial 

Res Identlal/Commercial 

Fee 

Channel 

Agricultural,  Marshland 

Industrial,  Woodland 

Res Identlal/Commercial 

Perpetual 

Right 8-of-way 

Levee  and  dike 

Marshland,  Levee  protected 

land. 

Perpetual  Rights- 

of-way 

Excavated  Material 

disposal 

Agricultural,  Marshland 

Resldentlal/Commerlcal 

Industrial,  Woodland 

Perpetual  Easement 

Construction 

Agricultural,  Industrial 

Res  Ide  nt  lal  /  Comme  rcl  al 

Temporary  Easement 

Dispersion  of 

Marshland,  Woodland 

Perpetual  Easement 

freshwater  to  the 
marshes 

C*2.24.  Lands  for  diversion  sites  by  type  of  acquisition  are  shown  In 
table  C-2-24.  Lands  for  diversion  structures  and  accompanying  bridges 
would  be  acquired  In  fee.  Lands  for  the  Inflow  and  outflow  channels, 
levees  and  dikes,  and  for  excavated  material  would  be  acquired  on  a 
perpetual  easement  basis.  A  temporary  easement  would  be  acquired  on 
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lands  needed  for  access  during  construction.  Lengths  and  widths  of 
rlghts-of-way  required  are  shown  on  plates  C-19  through  C-4.  Land 
values  are  based  on  real  estate  appraisals  as  of  October  1983. 

Estimated  first  costs  for  the  lands  and  damages  are  shown  In  tables  C-2- 
25  to  C-2-30. 

OPERATION  AND  MAINTENANCE 

C.2.25.  A  designated  Interagency  group  would  operate  and  maintain 
diversion  structures.  Estimates  of  costs  for  operation  and  maintenance 
are  based  on  the  assumption  that  all  the  diversion  structures  except  for 
the  Davis  Pond  structure  would  operate  from  January  through  April.  The 
Davis  Pond  would  operate  from  January  through  May.  All  structures  are 
assumed  to  divert  water  78  percent  of  the  time  during  the  diversion 
period.  The  diversion  structures  would  be  capable  of  passing  the 
maximum  design  flow  during  a  drought  with  a  recurrence  Interval  of  once 
every  ten  years.  The  estimate  of  sediment  to  be  dredged  from  the 
outflow  channels  Is  based  on  the  sediment  disposition  exceedance  curves 
shown  in  plate  C-42.  The  operation  cost  of  each  structure  Is  estimated 
at  $500  per  year.  This  is  for  an  operator  to  open  and  close  the 
structure.  Routine  maintenance  costs  are  estimated  at  $200  per  year  per 
structure  and  Include  but  are  not  limited  to  ground  maintenance, 
greasing,  painting,  and  removing  debris  at  the  structure.  Major 
maintenance  for  each  structure  Is  estimated  at  $250,000  every  15  years 
and  includes  dewatering  structures  to  replace  valves,  painting  and 
repairing  machinery,  electrical  systems,  and  the  handrails.  Levee 
maintenance  will  require  the  addition  of  439,000  cubic  yards  of  dredged 
material  In  the  2nd,  3rd,  5th,  10th,  and  20th  year  at  an  annual  cost 
estimated  at  $129,300.  Annual  dredging  maintenance  costs  for  the 
channels  are  sho%m  In  table  C-2-31.  Diversion  of  Mississippi  River 
water  may  Increase  average  annual  dredging  In  Southwest  Pass  by 
112,000  cubic  yards  at  an  estimated  cost  of  $90,000. 


TABLE  C'2-25 


SUMMARY  OF  PERTINENT  DATA  AND  FIRST  COSTS  FOR  LANDS  AND  DAMAGES 
Bayou  Lasselgne  Site,  Mile  141,1 


Cost 

Item 

Unit 

Maximum  Design  Flow  (CFS) 

AcCt . 

No  . 

Unit  Price 

10,650 

7,100  5,325 

3,550 

01,  Lands  and  damages 


Structures  &  Bridges 

Acres 

5.0 

4.3 

4.0 

3.7 

Agricultural 

Cost  (1) 

$  25.0 

$  21.5 

$20.0 

$18.5 

Channel  R/W 

Agricultural 

Acres 

29.8 

24.7 

21.8 

10.2 

Cost 

$149.0 

$123.5 

$  109 

$96.0 

Wood  land 

Acres 

144.6 

125.6 

107.0 

85,7 

Cost 

$  72.3 

$  62.8 

$  53.5 

$42.9 

Marshland 

Acres 

66.6 

57.9 

49.2 

39.1 

Cost 

$  16.6 

$  14.5 

$  12.3 

$  9.8 

Disposal  Area  (2) 

Agricultural 

Acres 

50.4 

41.8 

37.2 

32.8 

Cost 

$189.0 

$156.8 

$139.5 

$123.0 

Woodland 

Acres 

244.4 

212.4 

182.0 

146.3 

Cost 

$  91.6 

$  79.7 

$68.3 

$54.9 

Marshland 

Acres 

112.4 

97.8 

83.8 

66.9 

Cost 

$  21.1 

$  18.3 

$15.7 

$12.5 

Construction  Easement 

(3)Acres 

6.0 

5.6 

5.4 

5.2 

Agricultural 

Cost 

$  6.0 

$  5.6 

•  $5.4 

$5.2 

Improvements 

0 

0 

0 

0 

Severance  Damage 

0 

0 

0 

0 

Subtotal  Lands  and  Damages 

Acres 

659.2 

570.1 

490.4 

398.9 

Cost 

$570.6 

$482.7 

$423.7 

$362.8 

Contingencies  (+25) 

143.4 

121.3 

106.3 

91.2 

Acquisition  Cost  (15  Tracts) 

No n-Federal 

$  21.0 

$  21.0 

$  21.0 

$  21.0 

Federal 

$  11.0 

$  11.0 

$  11.0 

$  11.0 

Total  First  Cost 

$746.0 

$636.0 

$562.0 

$486.0 

TOTAL  ROUNDED 

$746.0 

$636.0 

$562.0 

$486.0 

(1)  Thousands  of  Dollars 


(2)  Permanent 


(3)  Temporary 


TABLE  C-2-26 


SWBIARY  OF  PERTINENT  DATA  AND  FIRST  COSTS  FOR  LANDS  AND  DAMAGES 
Bayou  Fortier  Site,  Mile  132.0 


I  tern 

Unit 

Unit  Price 

10,650 

Maximum  Design  Flow 

7,100 

(CFS) 

5.325 

3,550 

lids  and  Damages 

UrucCure  &  Bridges 

Ag  r icul tura 1 

Acres 

4.1 

3.5 

3.2 

3.0 

Cost  (1) 

S  20.5 

$  17.5 

$  16.0 

$  15.0 

Channel  R/W 

Acres 

28.9 

23.9 

21.3 

17.9 

Agriculture  1 

Cost 

$144.5 

$119.5 

$106.5 

$89.5 

Woodland 

Ac  res 

167.4 

137.1 

119.1 

93.5 

Cost 

$  83.7 

$  68.6 

$  59.6 

$  46.7 

Marshland 

Ac  res 

91.7 

76.0 

66.6 

52.7 

Cost 

$  22.9 

$  19.0 

$  16.7 

$  13.1 

Disposal  Area  (2) 
Agricultural 

Acres 

49.1 

38.1 

35.7 

30.1 

Cost 

$184.1 

$142.9 

$133.9 

$112.9 

Woodland 

Ac  res 

283.6 

219.9 

200.9 

156.6 

Cost 

$106.4 

$  82.5 

$  75.3 

$  58.7 

Marshland 

Ac  res 

155.3 

122.0 

112.4 

88.3 

Cost 

$  29.1 

$  22.9 

$  21.0 

$  16.7 

ction  Easement  (3) 

Ac  res 

8.3 

7.5 

7.0 

6.5 

Cultural 

Cost 

$  8.3 

$  7.3 

S  7.0 

$  6.5 

ovements 

0 

0 

0 

0 

ranee  Damage 

0 

0 

0 

{) 

Ota  1 

Acres 

788.4 

628.0 

566.2 

4A8.0 

Cost 

$  599.5 

$  480.4 

$436.0 

S359. 1 

Ingencles  (+25T) 

$  150.5 

$  119.6 

$  lOP 

$  R9.9 

Isltlon  Cost  (12  Tracts) 
-Federal) 

$  17.0 

$  17.0 

$  17.0 

$  17.0 

ral 

8.0 

$  8.0 

$  8.0 

S  8.0 

1  First  Cost 

$  775.0 

$  625.0 

$474.0 

L  ROUNDED 

$  775.0 

$  625.0 

SS70.0 

$474.0 

ousands  of  Dollars  (2)  Peraanent  (3)  Teoporsry 


TABLE  C-2-27 


SUMMARY  OF  PERTINENT  DATA  AND  FIRST  COSTS  FOR  LANDS  AND  DAMAGES 


DAVIS  POND 

SITE,  MILF.  11B.4 

Cost 

\c  ct  Item 

Unit  Maximum  Design  Flow  (CFS) 

No. 

Unit  Price 

10,650 

01  .  Lands  and  Damages 

Srrnrrures  and  bridges 

Acres 

5 

Cost 

$40,000 

Pumping  Station 

Acres 

1  .0 

Cost 

$2,000 

Channel  R/W 

Industrial  ^Potential) 

Acres 

26.5 

Cost 

$212,000 

Woodland 

Acres 

10 

Cost 

$20,000 

Wood  land 

Acres 

55 

Cost 

$44,000 

Perpetual  Levee  R/W 

Industrial  (Potential) 

Acres 

14.5 

Cost 

$104,400 

Woodland 

Acres 

11.5 

Cost 

.<517,2  50 

Wood  land 

Acres 

152 

Cost 

$91,200 

Marsh 

Acres 

110 

Cost 

$20,625 

‘Idrsh  Creation  Area 

(Perpetual  Dlsoosal  Area) 

Marsh 

Acres 

175 

Cost 

$32,R13 

Flowage  Easement 

Woodland 

Acres 

2,500 

Cost 

$750,000 

Marsh 

Acres 

300,000 

Cost 

$15,000 

Improvement 

0 

Severance  Damage 

0 

Construction  Easement 

(2  years) 

Acres 

7 

Industrial  (Potential) 

Cost 

$11,200 

Subtotal 

$1,360,438 

Contingencies  (25±) 

340,000 

Acquisition  Costs  (Estimated  7  ownerships) 

Non-Federal 

35,000 

Federal 

7,000 

PL  91-646 

0 

TOTAL 

$1,742,000 

TOTAL  ROUNDED 

$1,742,000 

State-owned  land  not  Included  in 

above  marsh: 

4,4SO  acres  ^$??0/acre  x  0,2C 

$222,500 

C-U7 


TABLE  C-2-28 


SUMMARY  OF 

PERTINENT  DATA  AND  FIRST  COSTS  FOR 

Oakville  Site,  Mile  70.4 

LANDS  AND  DAMAGES 

Unit 

Maximum  Design  Flow 

(CFS) 

1 1  em 

Unit  Price 

5,325 

3,550 

iiuf  I'jainrtKfs 


I  u.  1  a  r  »•  ft  Br  i  dgts 

Ac  res 

2.4 

1.3 

1  j  f !  1 1  i  d  1  '  Co  miue  r  c  1  a  1 

Cost  (1) 

$  12.0 

$  6.5 

:  ?  'W 

.  t  1  <  f  i  i  1  '  <  A‘)mme  r  r  1  a  1 

Acres 

12.8 

10.9 

Cost 

$  64.0 

$  54.5 

■  ‘1  {■'  * 

Ac  res 

29.0 

20.2 

Cost 

$  14.5 

$  10.1 

f  •  ]  ,  1  < 

Ac  res 

75.2 

58.9 

Cost 

$  37.6 

$  29.5 

-  <  i  a  r  H  H  (  ) 

Ac  res 

17.2 

15.1 

1  •  r  1  .M  ' 1  mm*-  r  «'  1  a  1 

Cost 

$  64.5 

$  56.6 

■  .  j 

Acres 

39.0 

27.8 

Cost 

$  14.6 

$  10.2 

-  V '  .  ^ 

Acres 

100.8 

81.1 

Cost 

$  37.8 

$  30.4 

'  i'  r  1 1  >  n  ha  semen  t  (  3  ) 

Ac  res 

3.1 

2.4 

•'  1  U  ■  r  i  1  '  U’mme  re  i  a  1 

Cost 

$  3.1 

$  2.4 

[  r  '  .  '  ttfiu  s 

$142.0 

$142.0 

•  r  tj »•  [‘amage 

0 

0 

'  ,  t  1 1  a  1 

Acres 

279.5 

217.7 

Cost 

$390.0 

$342.0 

ntlMKencies  ('■f25X) 

$  98.0 

$  86.0 

I'.isiriMr?  (>)st  (12  Tracts) 

'1  -  Fe  <-1e  ra  1  ) 

$  22.0 

$  22.0 

-fttr-  ra  1  ) 

$  11. 0 

$  11.0 

1 .  '  J  1  -  h)  i*  h 

$  65.0 

$  65.0 

-tal  Hrst  0)st 

$586.0 

$526.0 

'^TAV  RmTNDfnj 

Tr586-.tl- 

S$2fr.-0- 

i«7usands  of  dollars 

(2)  Permanent 

(3)  Temporary 

C-U8 


TABLE  C-2-29 


SUMMARY  OF  PERTINENT  DATA  AND  FIRST  COSTS  FOR  LANDS  AND  DA21ACES 
Big  Mar  Site,  Mile  81.5  (East  Bank) 


Cost  Item 

Acc  L  . 

Unit 

Ma  X Imum 

Design  Flow  (CFS) 

TtO . 

UHlfPrle-e 

6,600 

4,000 

2-,-200 

Ul.  I.ands  and  Damages 

Structure  &  Bridges 

Acres 

2.8 

2.2 

1.5 

Industrial 

Cost  (1) 

$  14.0 

$11.0 

$  7.5 

C.hannel  R/W 

Ac  res 

4.1 

3.1 

2.6 

Industrial 

Cost 

$  20.5 

$15.5 

$13.0 

woodland 

Ac  res 

14.4 

11.3 

9.2 

Cost 

$  7.2 

$  5.6 

$  4.6 

Mvi  rsh  land 

Acres 

29.3 

22.6 

18.0 

Cost 

S  2.9 

$  2.3 

$  1.8 

Dike  (2) 

Acres 

29.0 

29.0 

29.0 

!UrslUand 

Cost 

$  2.9 

$  2.9 

$  2.9 

L)i  spusdl  Area  (3  ) 

Acres 

3.9 

2.9 

2.4 

Industrie  1 

Cost 

$  14.6 

$10.9 

$  9.0 

Woodland 

Acres 

13.6 

10.7 

8.8 

Cost 

$  5.1 

$  4.0 

$  3.3 

Marshland 

Acres 

27.7 

21.4 

17.0 

Cost 

$  2.1 

$  1.6 

$  1.3 

Klowage  Easement  (2) 

Acres 

2,003.0 

2,020.0 

2,027.0 

Marsh  land 

Cost 

$  50.1 

$50.5 

$50.7 

Construction  Easement  (3) 
indListrlal 

Acres 

2.3 

2.3 

2.3 

I mpro vements 

Cost 

$  2.3 

$  2.3 

$  2.3 

Improvements 

0 

0 

0 

Severance  Damage 

0 

0 

0 

Su  b  to  t  a  1 

Acres 

2,130.1 

2,125.5 

2,117.8 

Cost 

$122.0 

$106.6 

$96.4 

Contingencies  (+25%) 
Acquisition  Cost  (6  Tracts) 

$  31.0 

$  27.4 

$23.6 

( Non-Federa  1 ) 

$  8.0 

$  8.0 

$  8.0 

( Federa  1 ) 

$  6-.-0 

$  4.0 

$  tr.O 

Total  Fi rst  Cost 

$165.0 

$146.0 

$132.1 

TOTAL  ROUNDED 

$165.0 

$146.0 

$132. ( 

(1)  Thousands  of  Dollars 


(2)  Permanent 


(3)  Temporary 


C-U9 


prevent  water  from  entering  Caernarvon  Canal.  The  control  structure 
contains  nine  5'  x  20'  box  culverts  and  Is  100  feet  long.  The  Inlet 
channel  would  be  800  feet  long  with  a  bottom  width  of  200'  and  side 
slopes  of  1  on  3.  The  outlet  channel  would  be  8,100  feet  long  with  a 
bottom  width  of  180  feet  and  side  slopes  of  1  on  3.  The  dike  would  have 
a  5-foot  crown,  1  on  3  side  slopes,  elevations  varying  between  3  and  5 
feet  NGVD,  and  would  extend  along  the  east  bank  of  the  Caernarvon 
Canal.  Riprap  would  be  placed  In  the  Inflow  channel  at  the  Mississippi 
River,  in  the  outflow  channel  at  the  structure,  and  100'  feet  above  and 
below  the  crossings. 

C.2.32  Under  the  recommended  cost  share  arrangement  between  the  Federal 
Government  and  the  non-Federal  Interests  of  75  and  25  percent, 
respectively,  the  Federal  cost  la  $35,600,000  and  the  non-Federal  cost 
is  $11,800,000.  The  average  annual  operation  and  maintenance  cost  is 
$545,000  and  will  be  entirely  borne  by  the  non-Federal  Interests. 


C-132 


TABLE  C-2-40 

FIRST  COST  SUMMARY  OF  ALTERNATIVE  FLANS 


AUernaclve 

Diversion 

HaxlautB  Design  Flow 

First  Cost  — 

Plan  No. 

Site 

(CFS) 

$1,000 

1 

Big  Mar 

6,600 

su.ooo 

Bayou  Fortier 

7,100 

22,000 

Bayou  Lasaelgne 

3,550 

13,500 

Totals 

549.500 

2 

Big  Mar 

6,600 

514,000 

Bayou  Fortier 

3,550 

1  3,901) 

Bayou  Laaselgne 

7,100 

20,400 

Totals 

548,300 

i 

Big  Mar 

6,600 

$14,000 

Bayou  Fortier 

5,325 

18,600 

Bayou  Laaselgne 

5,325 

16,900 

Totals 

549,500 

u 

Big  Mar 

6,600 

514,000 

Bayou  Fortier 

10,650 

29,200 

Totals 

543,200 

5 

Big  Mar 

6,600 

$14,000 

Bayou  Laaselgne 

10,650 

25,800 

Totals 

$39,800 

b 

Big  Mar 

6,600 

$14,000 

Oakville 

5,325 

10,000 

Bayou  Fortier 

5,325 

18,600 

Totals 

$42,600 

7 

Big  Mar 

6,600 

$14,000 

Oakville 

5,325 

10,000 

Bayou  I^asselgne 

5,325 

16,900 

Totals 

$40,900 

Big  Mar 

6,600 

$14,000 

Oakvl 1  le 

3,550 

7,300 

Bayou  Fortier 

7,100 

22,000 

Totals 

$43,300 

y 

Big  Mar 

6,600 

$14,000 

Udkvll  le 

3,550 

7,300 

Bayou  Laaselgne 

7,100 

20,400 

Totals 

541,700 

10 

Big  Mar 

6,600 

514,000 

Oakv  1 1  le 

3,550 

7,300 

Bayou  Fortier 

3,550 

13,900 

Bayou  Laaselgne 

3,550 

13,500 

Totals 

$48,700 

1 1 

Big  Mar 

6,600 

$14,000 

Myrtle  Lrove 

5.325 

11,400 

Bayou  Fortier 

5,325 

18,600 

Tot  al H 

$44,000 

12 

Big  Mar 

6,600 

$14,000 

Myrtle  Crove 

5,325 

1 1,400 

bayou  Laaselgne 

5. 325 

16,900 

Totals 

$42,300 

1 ) 

Big  Mar 

6,600 

$14,000 

Bayou  Fort ler 

7,100 

22,000 

Myrtle  Crove 

3,550 

8,700 

Totals 

$44,700 

u 

Big  Mar 

6,600 

$14,000 

Myrtle  Grove 

3,550 

8,700 

Bayou  Laaselgne 

7.100 

20,400 

Totals 

$43,100 

IS 

Big  Mar 

6.600 

$14,000 

Myrtle  Grove 

3,550 

8,700 

Bayou  Fortier 

3,550 

13,900 

Bayou  Lasselgne 

3,550 

13,500 

Totals 

$50,100 

lb 

Big  Mar 

6,600 

$14,000 

Davis  Pond 

10,650 

29,000 

Tot  al s 

$43,000 

Hr  econs  I  rur  t  Ion  and  pnatronairuji  Ion  •onltorlng  roata  la  not  Included. 
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freshwater  from  January  through  April  and  one  plan,  which  Included  the 
Davis  Pond  site,  that  would  divert  water  January  through  May  to  maintain 
the  desired  salinity  gradients  from  the  period  April  through  September 
In  Breton  Sound  and  Baratarla  Basins.  The  freshwater  diverted  through 
the  structures  would  maintain  the  desired  salinity  gradients  during 
droughts  with  frequencies  of  up  to  once  In  ten  years.  The  plans  are 
described  in  Appendix  B,  Plan  Formulation,  and  shown  on  plate  B-2  of 
that  appendix.  The  first  costs  of  the  If  alternative  plans  are  shown  In 
table  C-2-40.  These  costs  do  not  Include  the  preconstruction  and 
postconstruction  monitoring  program. 

RECOMMENDED  PLAN 

C.2.29  Plan  16  is  the  recommended  plan.  The  plan  provides  for 
freshwater  diversion  to  Baratarla  Basin  near  Davis  Pond  (plate  C21)  and 
Breton  Sound  Basin  at  Big  Mar  (plate  C-24). 

C.2.30.  At  the  Davis  Pond  site,  the  control  structure  and  inlet  and 
outlet  channels  would  be  capable  of  passing  10,650  cfs.  The  control 
structure  would  be  240  feet  long  with  six  15'  xl5'  box  culverts.  The 
bottom  widths  of  the  inlet  and  outlet  channels  would  be  200  feet.  Side 
slopes  of  the  channel  would  be  1  on  3.  The  Inlet  channel  would  be  520 
feet  long  and  the  outlet  channel,  11,250  feet.  There  are  approximately 
3.5  miles  of  channel  guide  levees  with  heights  varying  from  3  to  6  feet 
and  approximately  11.9  miles  of  guide  levees  for  the  Impoundment  with 
heights  from  3  to  4  feet.  Immediately  downstream  of  the  structure  at 
Davis  Pond,  200  feet  of  riprap  would  be  placed.  Riprap  would  also  be 
placed  In  the  Inflow  channel  at  the  Mississippi  River,  In  the  outflow 
channel  at  the  structure,  and  100'  above  and  below  the  crossings  at  the 
Southern  Pacific  railroad  and  US  Highway  90. 

C.2.31  The  diversion  site  at  Big  Mar  would  consist  of  a  control 
structure  and  Inlet  and  outlet  channels  capable  of  passing  a  design  flow 
of  6,600  cfs.  In  addition,  a  dike  about  two  miles  long  Is  provided  to 
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TABLE  C-2-39 


SUMMARY  OF  FIRST  COST  FOR  FRESHWATER  DIVERSION 


Big  Mar  Site,  Mile  81.5  (East  Bank) 


Cost 

■\cc  t 

No  . 

Item 

Maximum  Design  Flow  (CFS) 

6,600  4,400 

2 ,20<) 

( Thousands 

of  Dollars) 

01. 

Lands  and  damages 

$122 

$107 

$96 

Acquisition 

12 

12 

12 

Contingencies 

31 

27 

24 

Subtotal 

$165 

$146 

$132 

02. 

He  Inca t Ions* 

.1  Roads 

282 

268 

222 

.4  Railroads 

177 

170 

145 

.7  Pipelines 

61 

61 

61 

Subtotal 

520 

499 

428 

09. 

Channel  * 

610 

454 

305 

11. 

Levees  * 

66 

66 

fS6 

15. 

Diversion  structure* 

9,419 

6,677 

3,901 

30. 

Engineering  and  design 

2,199** 

881 

52  3 

31. 

Supervision  and  admin¬ 
istration 

1,049 

755 

450 

TOTAL  First  Cost 

$14,028 

$9,478 

$5,805 

TOTAL  ROUNDED 

$14,000 

$9,500 

$5,800 

^Includes  contingencies. 

**Based  on  preconstruction  planning  estimate  for  Caernarvon  dated  14  February  1983;  inrludi 
E&D  and  SSA  during  construction. 
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TABLE  C-2-37 


SUMMARY  OF  FIRST  COST  FOR  FRESHWATER  DIVERSION 
OAKVILLE  SITE,  MILE  70.4 


Cost 

Acct 

No. 

Item 

Maximum  Design  Flow  (CFS) 
5,325  3,550 

(Thousands 

of  Dollars) 

01. 

Lands  and  Damages 

$390 

$342 

Acquisition  Cost 

33 

33 

Contingencies 

98 

86 

PL-91-646 

65 

65 

Subtotal 

$586 

$526 

02. 

Relocations* 

. 1  Roads 

$435 

$435 

.4  Railroads 

383 

383 

.7  Pipelines 

100 

72 

Subtotal 

$918 

$890 

09. 

Channel* 

$1,870 

$1,240 

11. 

Levees* 

408 

408 

15. 

Diversion  Structure* 

4,718 

3,130 

30. 

Engineering  and  Design 

780 

545 

31. 

Supervision  and  Administration 

733 

513 

TOTAL  FIRST  COST 

$10,013 

$7,252 

TOTAL  ROUNDED 

$10,000 

$7,300 

^Includes  contingencies. 
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TABLE  C-2-36 


SUMMARY  OF  FIRST  COST  FOR  FRESHWATER  DIVERSION 
Davis  Pond  Site,  Mile  118.4 


Cost 

Acct 

No. 

Item 

Maximum  Design  Flow  (CFS) 
10,650 

(Thousands  of  Dollars) 

01. 

Lands  and  Damages 

$1,369 

Acquisition  Cost 

42 

Contingencies 

340 

Subtotal 

$1,742 

02. 

Relocations 

.1  Roads 

$2,128 

.4  Railroads 

2,768 

.7  Pipelines 

1,399 

Subtotal 

$6,295 

09. 

Channels* 

$2,570 

11. 

Levees* 

$2,520 

15. 

Diversion  Structure,  Weirs  & 

11,714 

Pumping  Station* 

30. 

Engineering  and  Design 

$2,140 

31. 

Supervision  and  Administration 

2,004 

TOTAL  FIRST  COST 

$28,985 

TOTAL  ROUNDED 

$29,000 

*Include8  contingencies 
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SUMMARY  OF  FIRST  COST  FOR  FRESHWATER  DIVERSION 
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TABLE  C-2-33 


COST  ESTIMATE  FOR  SAMPLING  STATIONS  AND  TIDE  GAGES 
Baratarla  and  Breton  Sound  Basins* 


Item 

Cost 

Cost  per  sampling  station 

Instrument 

$5,000 

Shelter 

2,500 

Solar  panel  and  battery 

450 

Labor 

500 

Total  per  station 

$8,450 

Cost  for  6  stations 

$50,700 

Data  convertor 

5,000 

2  boats,  motors  and  trailers 

15,000 

Cost  for  6  tide  gages 

$134,000 

TOTAL  COST 

$204,700 

TOTAL  ROUNDED 

$205,000 

*Included  in  preconstruction  and  postconstruction  water  quality 
monitorine  costs. 


TABLE  C-2-31 


AVERAGE  ANNUAL  DREDGING  MAINTENANCE  COST 


1/ 


Diversion  Site 

10,650 

7,100 

6,600 

Maximum 

5,325 

Desigii  Flows  (CFS) 

4,400  3,550 

2,200 

Bayou  Lasseigne 

$88,000 

$73,400 

- 

$68,000 

- 

$57,300 

- 

Bayou  Fortier 

88,000 

73,400 

- 

68,600 

- 

57,300 

- 

Davis  Pond* 

32,000 

- 

- 

- 

- 

- 

- 

Oakvi lie 

- 

- 

- 

42 , 500 

- 

35,400 

- 

Big  Mar 

- 

- 

19,100 

- 

12,700 

- 

6,400 

Mrytle  Grove 

- 

- 

- 

42 , 500 

- 

35,400 

*  liuvee  maintenance  will  require  dredging  estimated  at  $129,000  per  year. 

U  The  diversions  may  increase  dredging  costs  In  Southwest  Pass  by  $90,000  per  year. 


TABLE  C-2-32 

PRECONSTRUCTION  AND  POSTCONSTRUCTION  WATER  QUALITY  AND  BIOLOGICAL  MONITORING 

COSTS  BY  BASIN* 


Basin 

Preconstruction 

Postconst ruction 

Total 

Barataria  Bay 

$1,320,000 

$1,760,000 

$3,080,000 

Breton  Sound 

556,000 

741,000 

1,297,000 

Total 

$1,876,000 

$2,501,000 

$4,377,000 

C.2.26.  As  part  of  the  diversion  project,  a  3-year  preconstruction  and 
4-year  postconstruction  water  quality  and  biological  monitoring  program 
would  be  conducted  to  obtain  Information  on  the  Impacts  of  the  fresh¬ 
water  diversion  on  the  diversion.  The  monitoring  project  Is  not 
entirely  dependent  on  the  location  of  the  diversion  structure,  but  on 
basin  configuration.  The  preconstruction  and  postconstruction  cost  by  b 
sin  is  shown  In  table  C-2-32. 

C.2.27.  In  addition,  sampling  stations  would  be  installed  In  the 
Baratarla  Bay  and  Breton  Sound  Basins  to  collect  data  that  would  be  used 
In  determining  structure  operation.  The  stations  would  record  salinity 
tides,  precipitation,  temperature,  wind  speed,  and  direction.  Estimates 
are  that  four  sampling  stations  are  required  In  the  Baratarla  Basin,  and 
two  In  the  Breton  Sound  Basin.  Approximate  sampling  station  locations 
are  shown  In  plate  K-1,  Appendix  K,  Operation  Criteria.  The 
installation  cost  for  the  six  sampling  stations  and  tide  gages  is 
$205,000  (table  C-2-33).  The  average  annual  and  maintenance  cost 
associated  with  the  sampling  stations  Is  $126,700  for  Baratarla  Basin 
and  $63,300  for  Breton  Sound  Basin.  Operation  and  maintenance  costs  are 
for  routine  maintenance  of  sensor  devices  at  the  stations,  for  personnel 
and  equipment  to  collect  and  analyze  the  data,  for  analyses  of  the 
samples  taken,  and  for  Interpretation  of  the  analyses.  These  basln-wlde 
costs  associated  with  the  preconstruction  and  postconstnict Ion 
monitoring  program  and  the  sampling  stations  should  be  added  to  the 
first  cost  of  each  plan. 

ALTERNATIVE  PLANS  CONSIDERED 

C.2.28.  The  summaries  of  total  first  costs  for  the  diversion  sites  are 
shown  In  tables  C-2-34  through  C-2-39.  At  each  site,  the  diversion 
structures  were  designed  to  pass  various  maximum  flows.  These  sites 
were  combined  to  formulate  15  alternative  plans  that  would  divert 
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TABLE  C-2-30 


SUMMARY  OF  PERTINENT  DATA  AND  FIRST  COSTS  FOR  LANDS  AND  DAMAGES 
Myrtle  Grove,  Mile  58.7 


Cost  Unit 

Acct.  _ 

No.  Item  Unit  Price 


Maximum  Design  Flow  (CFS) 
5,325  3,550 


01.  Lands  and  Damages 

Structure  and  Bridge 


Levee  Protected  Land 

Acres 

2.4 

1.3 

Cost  (1) 

$  12.0 

$  6.5 

Channel  R/W 

Levee  Protected  Land 

Acres 

15.9 

11.5 

Cost 

$  79.5 

$  57.5 

Marshland 

Acres 

10.9 

10.9 

Cost 

$  2.7 

$  2.7 

Existing  Channel  R/W 

Acres 

190.3 

190.3 

Cost 

$  0.0 

$  0.0 

Levee  and  Disposal  (2) 

Levee  Protected  Land 

Acres 

30.7 

27.2 

Coat 

$115.0 

$102.1 

Marshland 

Acres 

201.4 

223.1 

Cost 

$  37.7 

$  41.8 

Existing  Levee  &  Disposal 

Acres 

39.0 

39.0 

Cost 

$  0.0 

$  0.0 

Water  Area 

Acres 

26.0 

26.0 

Cost 

$  0.0 

$  0.0 

Construction  Easement  (3) 

Levee  Easement 

Acres 

3.1 

2.4 

Cost 

$  3.1 

$  2.4 

Improvement  (7  Camps) 

- 

$  49.0 

$  49.0 

Severance  Damage 

$  0.0 

$  0.0 

Subtotal 

$299.0 

$  262 

Contingencies  (23Z) 

$  75.0 

$  66 

Acquisition  Cost  (6  tracts) 

( Non-Federal ) 

$  6.0 

$  6.0 

( Federa 1) 

$  3.0 

$  3.0 

PL  91-646 

$  4.0 

$  4.0 

TOTAL 

$387.0 

$341.0 

TOTAL  ROUNDED 

$387.0 

$341.0 

( 1 )  Thousands  of  Dollars  (5)  Permanent  (3)  Temporary 
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NATURAL  RESOURCES 


D.0.1  This  appendix  contains  technical  information  and  methodologies 
concerning  the  natural  resources  of  the  study  area.  The  appendix 
consists  of  five  separate  sections.  Section  1  contains  an  alphabetized 
list  of  common  names  of  plants  discussed  in  the  report  with 
corresponding  scientific  names.  Section  2  contains  the  Biological 
Assessment  of  Threatened  and  Endangered  Species  and  Amendment  thereof. 
Section  3  contains  information  concerning  habitat  acreages  that  would  bo 
affected  by  construction  of  the  various  freshwater  diversion  routes. 
Section  4  contains  information  concerning  methodologies  used  for 
estimating  the  with  and  without  project  habitat  acreages  for  the 
Barataria  and  Breton  Sound  Basins.  Section  5  contains  an  explanation  of 
the  methodology  and  concepts  used  for  estimating  commercial  fish  and 
wildlife  benefits.  Section  6  consists  of  the  Fish  and  Wildlife 
Coordination  Act  Report. 
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Section  1  LIST  OF  COMMON  AND  SCIENTIFIC  NAMES  OF  PLANTS 


D.1.1.  This  section  contains  an  alphabetized  list  of  the  common  names  of 
plants  discussed  In  the  report  with  corresponding  scientific  names.  The  list 
is  taken  from  Montz  (1975a,  1975b)  who  used  the  following  taxonomic  sources: 
Correll  and  Johnston  (1970);  Fernald  (1950);  Gleason  (1968);  Hitchcock  (1950); 
Lasse igne  (1973);  Radford,  Ahles,  and  Bell  (1968);  and  Small  (1933)- 


LIST  OF  COMMON  AND  SCIENTI’^IC  NAMES  OF  PLANTS 


Alligatorweed 
American  elm 
Baldcypress 
Blackgum 
Black  mangrove 
Black  rush 
Black  willow 
Bulltongue 
Bullwhip 
Euttonbush 
Carolina  ash 
Cattail 
Cross  vine 
Deciduous  holly 
Deer pea 

Drummond  red  maple 
Duckweed 
Dwarf  splkerush 
Eastern  baccharls 
Elderberry 
Frogbit 
Cl asswort 
Croat  duckweed 
Creen  ash 
Crconbr iars 
Creen  hawthorn 
Hackber ry 
Honeylocust 
T.adles  eardrops 
I.eafy  threesquare 
Live  oak 
I.izard's  tail 
Ma  idencane 


M^rnanthera  phlloxeroide 
Ulmus  amerlcana 
^ax^dium  distichum 
Nyssa  sylvatica 
Avlcennia  germlnans 
Juncus  roemerianus 
Ssllx^  nigra 
Sag  It  tar la  falcata 
Sclrpus  £allfornicus 
Cephalanthus  occidentalis 
Fraxinus  carollniana 
Typha  spp . 

Aniso^^ljihus^  capreolatus 
Ilex  decidua 
Vigna^  luteola 
Acer  dromond  11 
Lemna  spp . 

Eleochar Is  parvula 
Bi^charis  hallmifolia 
Sambucus  canadensis 
Llranobiuin  spongla 
Sail corn la  spp. 

Splrodela  polyrhlza 
Fraxinus  pennsylvanlca 
Smilax  spp. 

Crataegus  viridis 
Celtis  laevigata 
Gledltsia  triaranthos 
Brunnichia  clrrhosa 
Sclrpus  robustus 
Ouercus  virglniana 
Saururus  cernuus 
Panicum  homitomon 
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Marsh  elder 

Mayhaw 

Nuttal]  oak 

Oystergrass 

Palmetto 

Pennywort 

Pepporvine 

Pi ckerelweed 

Poison  ivy 

Pumpkin  ash 

Rattan  vine 

Rat  tlebox 

Roseau 

Saltgrass 

Saltwort 

Sawgrass 

Smartweed 

Spiderlily 

Swamp  lily 

Sweetgum 

Three-cornered  grass 
Titl 

Trumpet  creeper 
Tupelogum 
Virginia  creeper 
Virginia  willow 
Walter's  millet 
Water  elm 
Water  hyacinth 
Waterraeal 
Water  oak 
Water  paspalum 
Waxmyr tie 
Wldgeongrass 
Wild  millet 
Wi regrass 


Tva  frutescens 
Crataegus  opaca 
Quercu s  nu  1 1  a 1 i  i 
Spartina  alterniflora 
Sabal  minor 
H^^rocotyl  spp  . 

^p^lopsis  arborea 
Pq^ntederia  cordata 
Pdius  rad  leans 
Fraxinus  tomentosa 
Rerchemia  scandens 
Daubentoni^  drummundil 
Phragmites  australis 
Dqstichlis  spicata 
Batls  mari tima 
Cladl^m  jamaij:ense 
Polygonum  spp. 

H3nnenocallls  occidentalls 
Crlnum  americanum 
Llquidambar  styracif lua 
^Irpus  qlneyi 

racemlf lora 
Camps! s  radlcans 
N^S£  aquat:^a 
Parthenoci ssus  qi^nque folia 
Itea  v^glnlca 
Echinocloa  waiter! 

Planera  aquatlca 
Eichhornla  crasslpes 
WqlffJ,a  spp. 

Quercus  nigra 
jPaspaJ.um  flultans 
Myrica  cerifera 
Ruppla  mari tima 
Echinochloa  crusgalli 
Sparjiina  patens 
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Section  2.  BIOLOGICAL  ASSESSMENT  OF  THREATENED  AND  ENDANGERED  SPECIES 


D.2.1.  This  section  contains  a  series  of  Biological  Assessments 
addressing  the  impacts  of  the  proposed  project  on  threatened  and 
endangered  species  and  their  critical  habitat.  It  was  necessary  to 
prepare  amendments  to  the  original  assessment  due  to  relocation  of  tlie 
freshwater  diversion  site  in  the  Baratarla  Basin  from  Bayou  Lasseigne  to 
Davis  Pond  and  to  provide  supplemental  information  requested  by  the  US 
Fish  and  Wildlife  Service.  The  section  also  includes  copies  of 
correspondence  between  the  New  Orleans  District  and  the  US  Fish  and 
Wildlife  Service  and  National  Marine  Fisheries  Service  concerning 
endangered  and  threatened  species  in  the  study  area. 
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IN  REPLY  REFER  TO 
LMNPD-RE 


4  June  1981 


Mr.  Harold  Allen 
Acting  Regional  Director 
National  Marine  Fisheries  Service 
9450  Roger  Blvd. 

St.  Petersburg,  FL  33702 


Dear  Mr.  Allen: 

In  compliance  with  Section  7(c)  of  the  Endangered  Species  Act  Amendments  of 
1978,  we  are  requesting  Information  with  respect  to  the  threatened  and/or 
endangered  species  In  the  study  area  for  the  study  ''Louisiana  Coastal  Area, 
Freshwater  Diversion  for  Breton  Sound,  Baratarla  Basin,  and  Terrebonne 
Basin."  The  purposes  of  the  proposed  work  Include  improvement  of  wildlife 
and  fisheries  production,  reduction  of  saltwater  intrusion,  enhancement  of 
vegetative  growth,  and  restoration  of  coastal  wetlands. 

This  office  requests  a  list  of  threatened  and  endangered  species  that  may 
be  affected  by  this  project.  Please  Include  any  species  under  consider¬ 
ation,  but  not  yet  formally  listed. 

A  project  description  with  attached  location  maps  of  the  various  features 
of  the  proposed  project  is  inclosed. 


Sincerely , 


1  Incl 
As  stated 


JAMES  F.  ROY 

Chief,  Planning  Division 


UNITED  STATES  DEPARTMENT  OF  COMMERCE 

National  Oceanic  and  Atmospheric  Administration 

NAIKINAL  MAHINE  USHLUIES  SERVICE 

94  50  Koi’,L'r  liouluvard 
St.  Pi‘ t  ei  sbur  j; ,  Kl.  33702 

June  16,  1981  I’/ SEKOA  ;  DLP 

.  ■ .  1 I." :  >  .  ;\oy 

:  ,  !’  1 , 1  an  i 0  iv  i  s  i  nn 

'lie, las  DistrieL,  U .  S.  (su'jiy  of  Ouaiiu'eri; 

’ .  ik).\  60267 

Orle.ins,  70160 

Mr .  Roy  : 

Tnis  is  in  response  to  your  letter  of  June  5,  1981,  which  requested 

riiiation  about  species  w'tiicli  .ire  listed  or  proposed  to  be  listed  as 
'ided  by  tiie  Faidanqi’red  Species  Act.  Your  area  of  interest  is  a 
'oseJ  project  tor  freshwater  diversion  in  t  lie  Breton  Sound  and 
itaria  and  Terrebonne  Basin  .ibove  river  mile  70  of  Liie  ’lississippi 
;r,  Louisian.!. 

We  have  reviewed  the  proposed  project  ,ind  h.ive  determined  that  no 
ies  of  listed  sea  turtles  or  wh.iles  .ire  likely  to  occur  in  the 
osed  project  area.  Tliis  concludes  consult.it  ion  responsibilities 
r  Section  7  of  the  Endangered  Species  Act  of  1973.  However, 
ultation  should  be  reinitiated  if  new  information  reveals  impacts 
lie  identified  activity  that  may  effect  listed  species  or  their 
ical  habitat,  the  identified  activity  is  subsequently  modified  or 
w  s[)ecies  is  listed,  or  critical  habitat  determined  that  may  be 
cted  by  the  proposed  activity. 

Sincerely  yours, 

aW.  R.  Ekbtrg 

^  Chief,  Environmental  and  Technical 
Services  Division 

Atlant.a,  GA 
Jack.son,  MS 
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LMNPI>-RE 


23  Septenber  1980 


Mr.  Cary  Hickman 
Area  Manager 

US  Fish  and  Wildlife  Service 
200  East  Pascagoula  Street 
Suite  490 

Jackson,  MS  39201 


Dear  Mr.  Hlclonan: 

In  compliance  with  Section  7(c)  of  the  Endangered  Species  Act 
Amendments  of  1978,  we  are  requesting  Information  with  respect  to 
the  listed  and  proposed  threatened  and  endangered  species  In  the 
study  area  for  the  study  "Louisiana  Coastal  Area,  Freshwater 
Diversion  for  Breton  Sound,  Baratarla  Basin  and  Terrebonne  Basin." 
The  purposes  of  the  proposed  work  Include  improvement  of  wildlife 
and  fisheries  production,  reduction  of  saltwater  Intrusion,  enhance¬ 
ment  of  vegetative  growth  and  restoration  of  coastal  wetlands. 

Description  with  attached  location  maps  of  the  various  features  of 
the  proposed  project  Is  Inclosed. 


Sincerely, 


I  Inclosure 
As  stated 


JAMES  F.  ROY 

Chief,  Planning  Division 


UMIIED  STATES  DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  Wi  LDLIEE  SERVICE 

.  0  0  i  AST  I'  A'U  A'  I  A  S  I  Mb  i  1  .  l.UI  U  300 
JACKSON,  MISSISSIPPI  39201 

If),  1980 


’  I  '  ■  ■  I ;  r 

■  I  '  '  ;  :  !  ‘ ■  i  t. 

!  .  ,  .  t  ■  i  1 1  "iM  , 

.  ,  "  '  Ml  i;  1  ,  I  ‘  V  / 

i  ■  ■  1 ,  I  [.III  I  s  i  ,11  lu  /u  I  t)0 

Nil  .  I  ,  ifi  ti)  d  from  your  office  dated  September  23,  1980, 

:M|:a'.‘Mi,:  i  u  r  or,  .M  i  uii  on  lislc'd  and  proi'used  threatened  and  endangered  species 
Hi  lt  1  1  1/  i '■  a t  f f,Hi.od  liy  the  pro()Osed  L.ouisiana  Coastal  Area,  Freshwater 
:  . •o  ;  i Mn  for  (ir.Hon  ‘.ajnd,  Curataria  Basin  and  Terrebonne  Basin  Project 

(  1,.'  1  MiiHi-r  -  ■-.'ll  ajo/)  , 

t  •  I  for  it  i.ild  ■  i.iie  ru'U'.  occur  within  the  Louisiana  marsh.  Several  of 
c'-.;,',  jre  r.jiiiiil  ln'tween  lac  des  Allemands  and  Lafitte,  an  area  of 
iiri,:,,if'v  {iroioct  act  ivity. 

Hie  '  i  iwri  pel  i... in  can  hi'  exfiected  along  the  coastline  especially  around 
t',’-  aeith  of  ILirataria  Bay. 

Hic-  Ar  .tii,  [lercirinf.'  ftilcun  is  a  tr'ansicnt  visitor  to  the  area  occasionally 
. '  .Mjrr' i  Hi]  alone  Hie  coa'il  during  the  fall  and  spring  migration. 

'.  f  y,i,i  f't,.,  mi  no  this  to  l)e  a  coristr'uction  project.  Section  7(c)  of 
H;e  i.  nd.in  lei'c'd  Sfiocies  Act,  as  amended,  requires  that  you  prepare 
!  fn:  logical  as '.('ssnient  itlenti  tying  any  listed  species,  species 
M',  ;i- i  ro  lie  11  .ted,  ami  Cr'itical  Habitat  which  may  be  affected 
c.  tPe-  pr'OiMsed  oro.iect,  and  determine  the  nature  and  extent 
ol-  imi.ict  that  tlio  project  may  have  on  such  species.  Section  7(c) 

•  !  1  .u  .tipulates  that  the  biological  assessment  shall  be  completed 
wiMiin  l':i)  days  after  the  date  on  which  initiated  and  before 
in,  'iiitrict  for  construction  is  entered  into  and  before  construction 
i  .  C'  C'in.  riu’  .is si'ssment  should  include,  as  a  minimum; 

1)  ail  on  s  i  te  inspiection  of  the  area; 

H  interviews  with  rc'co'in  i  zed  experts  on  the  species  at  issue; 

H  a  review  of  literature  and  other  pertinent  scientific  data; 

T  j  ,111  .11;.!  lysis  of  Hie  effeors  of  the  proposal  on  the  species;  and 

s)  ,1  ts  ,ii>w  of  a  I  tzM  isi t i vc>  actions  that  may  provide  conservation 

'  i  r  ( ' . 
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marsh  near  the  nest  Is  largely  a  floating  type,  and  the  vegetation 
Includes  hydrocotyle  (Hydrocotyle),  water  primrose  (Ludwlgla),  and 
cattail  (Typha) .  The  surrounding  marshes  are  characterized  by 
maldencane  ( Pan  1 cum) ,  bulltongue  (S aglt tarla) ,  and  spike  rush 
(HI eocharls ) ,  and  nearby  swamps  are  predominately  baldrypress 
(Taxodlum)  and  tupeloginn  (Nyassa)  (Shealy,  1981).  The  habitats  within 
one  and  three  miles,  1.6  Km  and  3.2Km,  respectively,  can  he  found  In 
Table  1. 

Generally,  the  adults  arrive  at  the  nest  In  mid-September  and  remain 
In  the  area  Into  the  spring.  In  November,  or  early  nt'ccmher. 
Incubation  begins,  and  the  chicks  hatch  in  late  Ilecemher  or  January. 
The  young  typically  fledge  In  March,  and  Immature  and  adult  birds 
leave  the  breeding  territory  by  May.  The  nest  has  been  relatively 
successful,  producing  one  to  two  young  per  year  since,  at  the  minimum, 
the  I97I4-I975  season.  Reproductive  data  on  the  T,al-e  Gataouatche  nest 
can  he  found  In  Table  2. 

About  T'iT  of  the  perching,  soaring,  and  foraging  by  the  pair  Is  spent 
In  the  marshes  to  the  west  and  north  of  the  nest,  and  at  a  distance  of 
0(in  to  7,000  feet  (277-915  m).  Although  most  activity  occurs  between 
900  and  1,700  feet  (277-470  m)  of  the  nest,  the  pair  generally  forages 
for  mammals,  birds,  and  fish  In  the  open-water  marsh  ponds  1,500  to 
2,100  feet  (450-670  Km)  to  the  north  (Hhealy,  1081). 

Tn  the  bird's  diet,  mammals  represent  217.  of  the  prey  taken,  birds 
71T,  and  fish  28T.  Nutria  comprize  18T  of  the  mammals;  ducks 
represent  777,  and  rails  1  7Z,  of  the  birds;  and  freshwater  catfish 
compose  177  of  the  fish  (Dugonl,  1981).  The  pair  Is  also  reported  to 
scavenge  from  a  );arhagc  dump  located  about  4.7  miles  (7.2  Kml  from  the 
near..  Additional  Information  on  the  prey  captured  can  he  found  In 


Table  7. 


early  1970'8,  the  bird  was  itncomtnon  (T.owery,  1974).  Eaf^les'  nestH  In 
loiilslnna  are  predominantly  located  In  flooded,  second  growth  bald 
c ypress- tupe 1 og um  and  mixed  hardwood  swamps.  These  areas  arc  common 
on  the  backslopes  of  remnant  deltaic  distributaries,  and  most  of  the 
nests  are  In  the  old  delta  between  the  Mississippi  River  and  the 
Atchafalaya  River.  During  the  1977-1980  breeding  seasons,  30  eagle 
nests  were  known  to  exist  In  Louisiana,  and  all  of  these,  but  one, 
were  In  Terrebonne,  Assumption,  St.  Mary,  Jefferson,  and  St.  Charles 
Parishes.  Of  these  30  nests,  19  were  active  and  8  were  alternate 
sites.  The  remainder  were  inactive  or  the  status  was  unknown.  The 
predominant  nesting  tree  In  Louisiana  Is  the  bald  cypress  (93  percent) 
and  the  remainder  live  oaks.  The  nesting  season  In  Louisiana  is  from 
September  through  May  (Dugonl,  1980). 

Of  10  active  IxDulslana  neats  examined,  the  eagles  were  found  to  feed 
largely  on  birds  (42  percent)  and  fish  (42  percent).  The  predominant 
preys,  v;hlch  accounted  for  about  half  the  birds  diet,  were  freshwater 
catfish  and  American  Coots  (Dugonl,  1980).  Their  prey  Is  typical  of 
that  found  In  shallow  waters. 

Organochl or  Ine  residue  analysis  of  four  prey  Items  Indicated  86 
percent  contained  residues  (Dugonl,  1980).  Subnormal  clutch  size  and 
hatching  failure  may  be  responsible  for  the  rt'duced  reproductive 
output  in  loulslana.  The  average  annual  production  of  young  fledged 
per  active  nest  suggest  that  clutch  failure,  not  nestling  mortality. 
Inhibits  the  eagle  population  In  Ixiulsl.ana. 

One  Raid  Ragle  nesting  territory  could  be  affected  by  t!ie  proposed 
proiect.  This  Is  breeding  territory  //6  (nests  //6  and  (‘8)  of  Dugonl 
(1980),  and  Is  located  In  the  northwest  corner  of  Lake  Ontaouatche 
near  Hols  Piquant  (Figure  1).  The  active  nest  (”6).  which  Is  located 
In  a  hal d c ypr es s - t upe 1 og um  mixed  hardwood  habitat  on  a  ridge.  Is  about 
100  feet  (30m)  tilgh  In  a  live  cypress  tree.  The  nest  tree  Is  located 
near  a  cleared  pipeline  right-of-way  and  Is  adjacent  to,  and 
overlooks,  an  extensive  area  of  fresh  marsh  and  shallow  water.  The 


>i  I  f  i  inil  r  los  were  encountered  In  obtaining  available  Information, 
rv.  ta  on  the  linjiact  of  sub-level  toxic  material  and  bloacciimul;  .Ion  on 


the  Bald  Eagles  are  lacking;  thus,  the  Impact  of  those  materials  on 
the  birds  are  sjjecul  at  Ive  . 


II.  F’resent  Conditions 

The  Southern  Bald  Eagle  (Hallaoetus  leucocephal  us  leucocephal us)  Is  a 
large  raptor  which  has  undergone  a  pronounced  population  decline  since 
the  late  1940's.  Including  the  northern  races,  there  were  an 
estimated  750  active  nests  In  the  continental  United  States  in  1975 
(Snow,  1973).  The  greatest  factor  In  the  eagle  decline  is  the  reduced 
reproduction  caused  by  pesticide  accumulation  through  the  food 
chain.  It  appears  that  high  residue  levels,  especially  of  dleldrln, 

have  resulted  In  thin  eggshells.  Other  factors  affecting  the 

population  are  shooting,  electrocution,  severe  weather,  habitat  loss, 
and  human  disturbance. 

The  opportunistic  Bald  Eagle  Is  generally  found  In  coastal  areas  or 
along  rivers  and  lakes  where  they  feed  on  dead,  dying,  or  live  prey. 
Although  the  eagles'  food  Is  variable,  they  forage  largely  on  fish  and 
birds.  The  fish  species  captured  Include  shad,  bass,  catfish,  gar, 

mullet,  and  sunflsh,  while  birds  are  primarily  ducks  and  coots. 

Eagles  prefer  to  nest  in  the  largest  tree  of  a  stand  and  place  the 

nest  below  the  crown.  Usually  a  clear  flight  path  to  water,  a  good 
perching  tree,  and  open  view  of  the  surrounding  area  are  selected.  In 
the  southeast,  nests  are  generally  constructed  In  living  trees.  The 
eagle  is  highly  site  tenacious.  In  Alaska,  the  territorial  area 
varies  from  28  to  112  acres,  and  averages  57  (Snow,  1973). 

During  the  turn  of  the  century,  the  Bald  Eagle  was  common  along  the 
coastal  and  wetland  areas  of  southern  Louisiana  (Bailey,  1919,  in 
Dugon  1 ,  19R0).  Concern  for  the  eagle  began  In  the  1930's,  and  by  the 
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BIOLOGICAL  ASSESSMENT  AMENIMENT 

THREATENED  AND  ENDANGERED  SPECIES 

LOUISIANA  COASTAL  AREA,  LOUISIANA 
Freshwater  Diversion  to  Baratarla  and  Breton  Sound  Basins 

I.  Introduction 

This  amendment  complements  the  1980  biological  assessment  filed  with 
the  US  Fish  and  Wildlife  Service,  and  addresses  the  potential  Impacts 
of  relocating  the  Baratarla  Basin  freshwater  diversion  site  from  Lac 
des  Allemands  to  Lake  Cataouatche.  The  Louisiana  Coastal  Area  Study 
examines  the  potential  for  freshwater  Introduction  from  the 
Mississippi  River  Into  the  Baratarla  and  Breton  Sound  Basins  In  order 
to  maintain  the  15  parts  per  thousand  (ppt)  Isohal Ine  at  an  area  known 
as  the  "Ford  Line",  Two  sites,  Davis  Pond  In  St.  Charles  Parish  and 
Big  Mar  In  Plaquemines  Parish,  are  under  consideration.  The  Davis 
Pond  structure  would  divert  water  Into  Baratarla  Basin  by  way  of  a 
2.3-mlle  channel  Into  the  marshes  above  Lake  Cataouatche,  and  would 
have  a  maximum  flow  of  10,650  cubic  feet  per  second  (cfs).  The  Big 
Mar  structure  would  transfer  water  Into  Breton  Sound  via  a  1.7-mlle 

channel  to  Big  Mar,  and  would  have  a  maximum  flow  of  6,600  cfs.  The 

potential  benefits  of  the  proposed  project  would  be  decreased 

saltwater  Intrusion,  Increased  wetland  productivity,  and  reduced  land 
loss,  while  Impacts  would  Include  the  Introduction  of  pollutants  and 
cooler  water,  and  loss  of  394  acres  (Lake  Cataouatche  =  305,  Big  Mar  = 
89)  of  wetland  to  construct  the  diversion  channels. 

The  Bald  Eagle  Is  the  only  threatened  or  endangered  species  that  would 
be  affected  by  this  proposed  project  modification.  This  assessment  Is 
the  result  of  several  visits  to  the  area,  conversations  with 
knowledgeable  persons,  and  a  review  of  current  literature.  The 
historic  and  current  occurrences  of  the  Bald  Eagle  In  Louisiana  and 
the  study  area  are  summarized,  and  the  potential  Impacts  and 
cumulative  effects  of  the  proposed  project  are  examined.  No 
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DEPARTMENT  OF  THE  ARMY 

NEW  ORLEANS  DISTRICT  CORE'S  OF  ENGINEERS 

P  O  OOX  60267 

NEW  ORlfANS  LOUISIANA  70160 


28  Jiinuary  1983 
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l.H’,11-  Mr.  Jord.in: 

Till'  i  lie  1  o,si.'cl  aiiioiKiracMiL  eompU'iiieiUs  the  1980  biological  assessment  filed  with 
t  la.’  IS  Kish  and  Wildlife  Service  on  14  July  1981  (Log.  No.  4-3-80-007).  The 
anieiidineiit  addresses  the  potential  impacts  on  threatened  and  endangered  species 
of  relocating  the  liarataria  Basin  freshwater  diversion  site  from 
I.ae  dies  Allemand.s  to  Lake  Cataouatche. 

We  appreciate  your  cooperation  in  the  preparation  of  this  amendment.  If  you 
have  any  ijnestions  on  the  assessment,  please  feel  free  to  contact 
Mr.  K.  Scott  Clark  of  this  office,  telephone  (504)  838-2521. 

Sincerely, 


1  Tncl 

Biological  Assessment 


CLETIS  R.  WAGAHOFF 
Chief,  Planning  Division 


Copy  furnished:  w/incl 

Mr .  Dave  Fruge 
Ecological  Services 
LISFWS 

P.  0.  Box  4305 
Lafayette,  Ixiuisiana  70502 


D-  18 


project  may  cause  significant  adverse  Impacts  to  any  threatened  or 
endangered  species  or  its  critical  habitat. 

Conclusions  _Wi_th  Respect  to  Overall  Project  Impacts  on  Species 

The  USAGE  concludes,  based  on  this  assessment,  that  the  construction, 
operation  and/or  maintenance  of  the  subject  project,  as  proposed,  would 
have  no  significant  adverse  Impact  on  any  threatened  or  endangered 
species  or  its  critical  habitat.  Moreover,  fresh  water  Introduction 
would  have  a  beneficial  effect  on  the  endangered  species  in  question  by 
increasing  the  quality  of  their  habitats  and  the  availability  of  food 
sources . 
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.v.riiii'  its  1  Is  I  I  c]iK' 1. 1  visits  ti)  Lho  sLiuiy  artvi ,  tiu'  Art-tie  piTeyiine 
taleon  appart-ntly  jirt-tfrs  to  remain  close  to  tlie  Kiili  cotist  near  sizable 
pop, 1  a  t  i  ons  f  vlut'ks,  seabirds  and  sliorebirds.  It  does  not  nest  in  tbe 
St  tuf'.’  are.'i.  '  ion  s  t  fiu- 1  i  tin  wou  Ki  have  no  direct  impticts  on  t  li  i  s  species. 

iit'cause  botl;  t :  bald  eaple  aiul  the  brown  pelican  tirt-  fish-eating  birds, 

Cun.;  isierat  ion  ii.nst  be  piven  to  po.ssible  indirect  effects  of  Mississippi 
River  ptj'ivirants  b  i  o.ic  cmiui  1  a  t  i  iig  in  fish  living  in  tireas  where  fresh 
water  wuLil,!  he  i  n  t  rii  J  nc  e  ,1  .  'Mu'se  effects  relate  primarily  to  the  impact 
of  chlorinated  hyti  rocar  i  vois  on  the  .species'  reprodtrct  ive  success. 

Several  eagle  nests  are  nt'ar  frt'.sli  lakes  and  bayou.s  and  estuarine  lakes 
and  bays  where  freshwater  i  n  t  rotiuc  t  i  on  would  take  place:  it  is  assumed 
that  the  oci-upants  oi  these  nests  teed  on  fish  which  live  in  those 
nearby  water  bodii-.s.  Also,  brown  pelicans  feed  in  bays  and  sounds  near 
the  coast.  There  is  a  .scanity  of  reliable  water  quality  data  for  the 
Mississippi  River,  Iv.i('  des  Allemands,  Barataria  Bay  and  adjacent 
estuarine  areas.  To  date,  no  [irojections  of  post-project  water  quality 
have  been  performed.  Tiie  scarcity  of  water  quality  data  for  the  study 
area,  together  with  the  lack  of  Information  dealing  with  bioaccumulation 
and  safe  levels  t)f  r<:);<ic  .substances  in  water  as  they  relate  to  the  bald 
eagle  and  brown  pelican,  make  a  determination  of  potential  impact  on 
these  species  difficult  ;md  speculative.  However,  it  is  acknowledged 
that  a  problem  may  exist.  As  water  quality  monitoring  and  other 
planning  studies  continiu*,  IISACF  will  keep  local  and  area  USFWS 
representatives  informed  of  progress  concerning  project  impacts  on  these 
species . 

Beneficial  effects 

As  discussed  In  the  USFWS  draft  Planning  Aid  Report  dated  15  January 
1980,  fresh-water  introduction  would  also  have  beneficial  impacts  on  the 
endangered  species  in  question.  prevention  or  reduction  of  saltwater 
intrusion  would  result  in  preservation  and  rejuvenation  of  existing 
baldcypress-tupelogum  swamps,  a  favored  nesting  habitat  of  the  bald 
eagle.  Increased  nutrient  and  freshwater  input  would  result  In 
increased  availability  of  food  fish  through  enhancement  of  marsh 
production,  phytoplankton  production,  and  low  salinity  nursery  areas. 
Preservation  and  enhancement  of  existing  marshes  would  also  assure 
future  availability  of  wildlife  food  sources  of  bald  eagles  and 
peregrine  falcons.  Bald  eagles  prey  on  species  such  as  ducks,  coots, 
mustrat,  nutria,  and  rabbits  and  peregrine  falcons  feed  primarily  on 
ducks,  coots  and  a  variety  of  seabirds  and  shorebirds. 

Difficulties  Encountered  in  Obtaining  Data  and  Completing  Study 

The  lack  of  water  quality  data  and  the  lack  of  information  dealing  with 
bioaccumulation  and  safe  levels  of  toxic  substances  in  water,  as  they 
might  relate  to  the-  bald  eagle  and  brown  pelican,  made  a  determination 
of  potential  Impact  on  these  species  difficult  and  speculative.  No 
difficulties  were  encountered  in  determining  which  threatened  and 
end.ingerc-d  species  could  be  expected  to  occur  In  the  project  area.  The 
USFWS  will  be  informed  of  any  new  development  which  indicate  that  the 


Maps  depicting  the  various  diversion  routes  are  attaciied 


Relationship  of  Project  to  Threatened  and  Endangered  Species 

In  the  letter  to  USFWS  dated  23  September  1980,  USAGE  requested 
information  on  listed  and  proposed  threatened  and  endangered  species 
which  may  be  affected  by  the  proposed  project.  In  the  USFWS  reply  to 
that  letter,  dated  15  October  1980,  the  following  information  was 
furnished ; 

a  A  number  of  bald  eagle  nests  occur  within  the  Louisiana 
marsh.  Several  of  these  nests  are  found  between  Lac  des  Allemands  and 
Lafitte.  an  area  of  primary  project  activity. 

h.  The  brown  pelican  can  be  expected  along  the  coastline 
especially  around  the  mouth  of  Baratarla  Bay. 

c.  The  Arctic  peregrine  falcon  is  a  transient  visitor  to  the  area 
occasionally  occur Ing  along  the  coast  during  the  fall  and  spring 
migrations . 

Examination  of  the  USFWS  Notice  of  Review  of  Plant  Taxa  for  Listing  as 
Endangered  or  Threatened  Species,  as  published  in  the  15  December  1980 
Federal  Register,  indicated  that  no  listed  or  proposed  endangered  or 
threatened  plants  are  known  to  occur  in  the  study  area. 

Results  of  Surveys  and  Other  Studies 

During  preliminary  reconnaissance  trips  and  during  fiabitat  evaluation  of 
the  project  sites  by  USAGE  and  USFWS  personnel  in  September  -  October 
1980  and  February  and  April  1081,  none  of  the  threatened  or  endangered 
species  in  question  were  observed.  No  surveys  or  other  studies  for  the 
purpose  of  determining  the  presence  or  absence  of  threatened  or 
endangered  species  in  the  project  area  were  undertaken. 

Consideration  of  Effects  on  Threatened  and_ Endange red 
Species  or  Their  Gritical  Habitat 


Adverse  effects 

A  total  of  eight  bald  eagle  nests  oceur  within  t  lu'  study  area,  including 
two  on  Bayou  Barataria  near  Lafitte,  two  near  bale  Cataouatche,  two  near 
Paradis,  and  two  on  the  northeast  shore  of  Lae  des  Allemands.  None  of 
these  nests  would  he  affected  by  eonstruction  at  any  of  the  proposed 
sites.  The  Lac  des  Allemands  nests,  whicii  are  the  most  proximate,  are  3 
miles  from  the  closest  proposed  construction  .irea. 

Nesting  and  feeding  areas  for  the  brown  pelican  are  far  removed  from  the 
proposed  construction  sites.  Construction  would  have  no  direct  impacts 
on  this  sped  es  . 
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•  Ii.M.OCICaL  ASSKSSMKNT  of  THKF.ATKNFl)  AND  KNDANGEKKD  SPECIES 


IJ)1:IS1A;v\  coast.vj.  area,  freshwater  diversion  for 

BRETON  SOUND,  HARATARIA  BASIN  AND  TERREBONNT:  BASIN 


Purpose 

This  assessment  Is  submitted  to  the  US  Fish  and  Wildlife  Service  (USFWS) 
to  fulfill  requirements  or  the  US  Array  Corps  of  Engineers  (USAGE)  in 
adhering  to  Section  7,  as  amended,  of  the  Endangered  Species  Act  of 
1973.  In  a  letter  dated  23  September  1980,  the  USAGE  requested  from  the 
USFWS  information  on  listed  and  proposed  tlireatened  and  endangered 
species  which  may  be  affected  by  the  proposed  Louisiana  Coastal  Area, 
Freshwater  Diversion  for  Breton  Sound,  Baratarla  Basin  and  Terrebonne 
Basin  project.  Data  relating  to  studies  and  observations  witlch  have 
been  raade  concerning  threatened  and  endangered  species  are  presented. 

In  addition,  conclusions  of  the  USAGE  concerning  project  Impacts  on 
those  species  are  given. 


Project  Setting 

The  areas  affected  by  the  proposed  project  would  Include  Hydrologic 
Units  II  (Breton  Sound)  and  IV  (Barataria  Basin)  of  the  Louisiana 
coastal  zone.  Alternatives  for  diversion  of  fresh  water  into  Hydrologic 
Unit  V  (Terrebonne  Basin)  were  considered;  however,  none  are  contained 
in  the  tentatively  selected  plan. 

Tentatively  Selected  Plan 

The  possible  diversion  sites  are  at  the  following  locations,  all  in 
southeastern  Louisiana; 

a.  A  diversion  structure  through  the  westbank  levee  of  the 
Mississippi  River  at  about  river  mile  141,  then  via  a  dredged  channel  to 
Lac  des  Allemands,  a  total  distance  of  approximately  6.0  miles. 

b.  A  diversion  structure  through  the  westbank  levee  at  about  river 
mile  131,  then  via  a  dredged  channel  to  Bayou  Fortier  to  Lac  des 
Allemands,  a  total  distance  of  approximately  7.0  miles. 

c.  A  diversion  structure  through  the  westbank  levee  at  river  mile 
70,  then  via  a  dredged  canal  in  the  vicinity  of  Hero  Canal  to  the  Gulf 
Intracoastal  Waterway  to  Baratarla  Waterway  to  Baratarla  Bay,  a  total 
distance  of  approximately  10  miles. 

d.  A  diversion  structure  through  the  eastbank  levee  at  about  river 
mile  81,  then  via  a  dredged  canal  in  the  vicinity  of  Caernarvon  Canal 
to  Big  Mar,  then  through  connecting  waterbodies  to  Breton  Sound,  a  total 
distance  of  approximately  5  miles. 


UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 
FISH  AND  WILDLIFE  SERVICE 

200  EAST  PASCAGOULA  STREET,  SUITE  300 
JACKSON,  MISSISSIPPI  39201 

July  28,  1981 


Mr.  James  F.  Roy 

Chief,  Planning  Division 

New  Orleans  District,  Corps  of  Engineers 

P.O.  Box  60267 

New  Orleans,  Louisiana  70160 
Dear  Mr.  Roy: 

This  is  in  response  to  your  letter  of  July  14,  1981,  transmitting  the 
Biological  Assessment  on  the  Louisiana  Coastal  Area  Freshwater  Diversion 
for  Breton  Sound,  Barataria  Basin  and  Terrebonne  Basin  project  (log  num¬ 
ber  4-3-81-007)  and  requesting  our  concurrence  that  the  proposed  project 
would  have  no  adverse  impact  on  the  bald  eagle,  brown  pelican,  or  the 
Arctic  peregrine  falcon. 

After  a  review  of  the  Biological  Assessment  as  well  as  data  in  our  Jackson 
Area  Office  files,  we  concur  with  your  determination  that  the  project  will 
have  no  significant  affect  on  the  aforementioned  species. 

Unless  there  are  major  modifications  in  the  project  or  changes  in  the 
listing  of  species  that  could  be  affected  by  the  project,  this  consulta¬ 
tion  is  now  concluded. 

Please  advise  if  we  can  be  of  additional  assistance. 


Sincerely, 

Gary  L.  Hickman 
Area  Manager 


RD,  FWS,  Atlanta,  GA  (ARD-FA/SE) 

ES,  FWS,  Lafayette,  LA 

Louisiana  Department  of  Wildlife  and  Fisheries 
New  Orleans ,  LA 
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■i  Idl’LY  Ril.’i...  TO 

Ui2JPl>-RE  July  1981 


Mr.  Cary  Hiciuaan 
Via*  Maii*gar 

'  ■  Flah  and  Wildlife  Service 
rOO  East  Pascagoula  Street 
Suite  490 

Jackaoa,  Mississippi  39201 


Dear  Mr.  lilckraan: 

In  accordance  with  the  Endangered  Species  Act  of  1973,  as  amended,  a 
Biological  Aasessment  which  addresses  the  Impacts  of  the  Louisiana 
Coastal  Area,  Freshwater  Diversion  for  Breton  Sound,  Barataria  Basin 
and  Terrebonne  Basin  project  is  submitted.  Please  refer  to  log 
number  4-3-80-007  as  aasigned  to  this  project  by  your  letter  of 
15  October  1980. 

Based  on  this  Biological  Assessment,  the  US  Aziiiy  Corps  of  Engineers, 
New  Orleans  District  has  determined  that  the  constmctlon  and/or 
ma.'nteuance  of  the  subject  project  as  proposed  would  have  no  adverse 
impact  on  the  subject  species. 

Based  on  these  determinations,  it  Is  our  opinion  that  initiation  of 
consultation  Is  not  necessary  at  this  time. 

Sincerely, 


1  Incl  JAMES  F.  ROY 

As  stated  Chief,  Planning  Division 
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If  you  determine  this  action  not  to  be  a  construction  project,  a 
biological  assessment  is  not  required,  however,  you  still  have  an 
obligation  to  review  the  activity  to  determine  if  it  may  affect  listed 
species  or  Critical  Habitat  and  to  initiate  formal  consultation  pursuant 
to  Section  7(a),  if  you  find  that  such  an  affect  may  occur. 

The  term  construction  projects  is  defined  to  include  only  those 
construction  activities  that  are  major  Federal  actions  significantly 
affecting  the  quality  of  the  human  environment.  These  are  actions 
for  which  environmental  impact  statements  are  normally  required. 

For  additional  information  regarding  your  obligations  under  the  Endangered 
Species  Act,  contact  Mr.  Ernest  H.  Douglas,  Endangered  Species  Specialist, 
U.  S.  Fish  and  Wildlife  Service,  200  East  Pascagoula  Street,  Suite  300, 
Jackson,  Mississippi  39201,  telephone  FTS  490-4900,  commercial  (601) 
960-4900. 

We  appreciate  your  concern  for  endangered  species. 


^rea  Manager 


cc:  RD,  FWS,  Atlanta,  GA.  (ARD-FA/SE) 

ES,  FWS,  Lafayette,  LA. 

Department  of  Wildlife  and  Fisheries 
New  Orleans,  LA. 
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Table  2.  Reproductive  data  on  the  Lake  Cataouatche  Bald  Eagle  nest 
in  the  vicinity  of  the  Louisiana  Coastal  Area  project. 


YEAR 

SOURCE 

OCCUPIED^ 

ACTIVE^ 

SUCCESS^ 

1974-75 

Payne,  1975 

Y 

? 

1 

1975-76 

Hawes,  1976 

Y 

9 

1 

1976-77 

Dubuc 

Y 

? 

2 

1077-78 

Dugoni ,  1980 

Y 

2^ 

2 

1978-79 

Dugoni ,  1980 

Y 

2 

1 

1979-80 

Pugoni ,  1980 

Y 

3 

2 

1980-81 

Dubuc^ 

Y 

2 

2 

1981-82 

Duhuc'^ 

Y 

7 

1 

^Adults  at  the  nestj  Y=Yes,  M=  No 
^^Number  of  eggs 
'"iVumber  of  fledglings 

*^T.etters  to  USFWS,  and  personnel  communications  with  the  USCEC 
^Minimum  number 
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r.ible  3.  The  percentage  of  prey  items  collected  from  the  Lake 
(  1 1 aona tche  Bald  Eagle  nest  in  1979  (Dugoni,  1980). 


PREY 


PERCENTAGE 


By  Prey  By  Total 

Class  Prey 


BIRDS  (%=51.3  N=20) 


Mottled  Duck  15.0 

Blue-winged  teal  10.0 

Redhead  Duck  10-0 

Gadwall  15.0 

Canvasback  5.0 

Wood  Duck  10.0 

American  Coot  15.0 

Common  Gallinule  15.0 

Ring-billed  Gull  5.0 

FISH  C%=28.2;  N=ll) 

Freshwater  Catfish  54.5 

Bowfin  9.1 

Freshwater  Drum  9.1 

Largemouth  Bass  18.2 

Longnose  Gar  9.1 

MAMMALS  (%=20.5;  N=8) 

Nutria  87.5 

Swamp  Rabbit  12.5 


7.7 
5. 1 
5. 1 
7.7 
2.6 
5. 1 
7.7 
7.7 
2.6 


15.4 
2.6 
2.6 
5. 1 
2.6 


17.9 

2.6 
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III.  Impacts 


With  the  present  plan,  a  5-foot  high  bj’  10-foot  vide  levee  would  be 
constructed  on  a  160-foot  right-of-way  along  Bayou  Cuprlere  Tongue  and 
Bayou  Bols  Piquant  as  shov’n  on  Fig.  J.  Levee  construction  activities 
would  take  place  about  3,000  feet  (900  n)  from  nest  (^6,  the  active 
nest,  and  about  1,800  feet  (550  m)  from  nest  ^8,  the  old,  alternate 
nest.  Construction  activities  within  one  mile  of  the  nest  would  be 
restricted  to  the  non-hreedlng  season  from  mid-May  throiigti  mid- 
September.  No  work  would  be  performed  within  one-half  mile  of  the 
active  nest.  .4ny  modification  of  the  above  would  require  Joint 
approval  of  biologists  from  the  US  Army  Corps  of  Engineers  (USCE),  US 
Elsh  and  Wildlife  Service  (USH'/S),  and  IxMilslana  Department  of 
Wildlife  and  Fisheries  (LIWE). 

It  is  not  anticipated  the  construction  would  affect  the  eagles.  The 
L’S  Forest  Service  recommends  that  no  activities  be  carried  out  within 
one-quarter  mile  of  a  nest/'roost  tree  that  would  be  detrimental  to  the 
site  character,  and  other  activities  not  he  conducted  during  the  time 
of  egg  laving  through  the  first  month  after  hatching  (Chamberlain, 
1Q741.  Within  a  120  acre  rone  surrounding  the  nest,  any  land  practice 
that  alter  habitats  are  prohibited  (Edw’ards,  1978).  The  US 
guidelines  recommend  a  minimum  radius  of  1,500  feet  (457Km)  around  the 
nest  (primary  zone)  In  which  there  Is  no  activity  at  any  time.  They 
also  suggest  a  1-mlle  (457m)  buffer,  (secondary  zone)  surrounding  the 
nest  In  which  no  activities  occur  during  the  nesting  season  and  no 
permanent  develonment  takes  place  ( ITS  FW'S ,  undated).  It  appears  the 

presence  of  the  levee  would  not  impact  the  birds.  A  cleared  pipeline 
canal  is  currentlv  located  under  the  nest  tree,  and  a  500  Kw  Ixjulslana 
Power  and  Light  Company  transmission  line  has  been  proposed,  and 
approved  hv  the  I'SFWS,  2,000  feet  (61  Ora)  north  of  nest  (6,  and  7  50 

(22'^n')  feet  north  of  nest  -8.  Pugonl  (1980)  found  3.6*  of  the  land 

within  a  1-m.lle  (1.6  kml  radius  of  the  nest  Is  man-modified  habitat, 
as  Is  7.2T  of  the  area  within  a  2-mne  (3.2  km)  radius,  and  2.5J; 
within  ,1  ')-mlle  (4.8  km)  r.adlus.  A  habitat  analysis  of  these  areas 
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can  (jf  found  In  Table  1  and  seen  on  Figure  1  .  The  cumulative  effect 
of  these  actjvltles  are  unknown,  but  not  expected  to  be  signlfic  nt. 

Non-construction  impacts  of  the  proposed  project  would  be  both 
beneficial  and  detrimental.  The  beneficial  Impacts  are  primarily  the 
result  of  a  reduction  In  saltwater  intrusion  and  introduction  of 
sediments,  whereas  the  detrimental  effects  are  related  to  the  water 
quality  of  Mississippi  River  water. 

A  reduction  In  saltwater  intrusion  would  result  in  the  preservation 
and  rejuvenation  of  existing  swamps  and  marshes,  a  favored  habitat  of 
the  Bald  Eagle.  In  recent  years,  the  area  around  the  nest  has 
deteriorated,  especially  the  marshes.  The  24,0C0  acres  of  fresh  marsh 
present  In  the  Lake  Cataouatche  quadrangle  have  decreased  to  14,000 
acres  from  1956  to  1978,  a  period  of  22  years.  This  fresh  marsh  has 
converted  primarily  to  Intermediate  marsh  (5,600  acres)  and  estuarine 
open  water  (4,600  acres).  Habitat  losses,  of  which  this  proposed 
project  Is  designed  to  reduce,  can  be  found  In  Table  4.  About  175 
acres  of  marsh  would  be  created  during  project  construction,  and  it  Is 
anticipated  that  a  4 -square -mile  delta  would  be  created  over  the  50- 
year  project  life  In  the  overflow  area  above  Lake  Cataouatche.  This 
delta  would  be  colonized  by  vegetation  and  become  fresh  marsh. 
Freshwater  Input  would  enhance  the  prey  availability  by  Increasing 
marsh  productivity,  phytoplankton  production,  and  providing  low 
salinity  nursery  areas.  Preservation  and  enhancement  of  existing 
marshes  would  also  assure  future  availability  of  prey  resources. 

Diversion  of  the  Mississippi  River  water  would  raise  water  levels 
within  the  overflow  site  and  Introduce  pollutants.  During  diversion, 
water  levels  within  the  overflow  area  would  Increase  1  to  2  feet  above 
the  present  level,  and  these  levels  would  be  maintained  by  the  use  of 
weirs  located  along  the  northern  shore  of  Lake  Cataouatche.  The 
Increased  levels  could  Impact  prey  availability;  however,  this  Is  not 
expected  to  affect  the  eagles.  Bald  eagles  have  an  extensive  foraging 
repertoire,  and  are  capable  of  taking  many  animal  species.  A  slight 


l)-2H 


Table  4.  Habitat  changes  in  the  Lake  Cataouatchc  West  quad  rang]*  ircm 
1956  to  1978  (Wicker,  1980). 


HABITAT 

DSFWS 

ASCRIPTION 

YEAR 

1956 

1978 

Intermediate  Marsh 

E2EM5P6 

0 

5,646 

Bottomland  Hardwoods 

PFOl 

0 

0 

Wooded  Swamp 

PFOl/2 

473 

423 

Bottomland  Hardwoods 

PFOl/3 

0 

0 

Fresh  Marsh 

PEM 

23,952 

14,224 

Drained  Fresh  Marsh 

PEMd 

0 

371 

Fresh  Water 

POW 

21 

29 

Impounded  Fresh  Water 

POWh 

84 

0 

Estuarine  Open  Water 
Fstuarine  Open 

ElOW 

0 

4,616 

Water-Oil,  Gas 

ElOWO 

0 

_ 39 

TOTAL 

24,530 

25,348 

rIiIic  in  i)rt'y  coiiBiiinod  by  this  pair  Is  anticipated  because  those 
s,  cles  <le,ei,ient  on,  or  captured  In,  extremely  sballcv.  water 
(primarily  catfish  and  swamp  rabbits)  would  be  less  available. 
Wi.rerfowl,  which  comprise  a  majority  of  the  diet,  would  continue  to  be 
readily  available. 

The  release  of  polluted  Mississippi  River  water  Into  the  receiving 
site  Is  perhaps  the  most  critical  Indirect  Impact  of  the  project,  and 
one  of  which  there  Is  the  least  amount  of  Information.  This  problem 
Is  compounded  by  tlie  lack  of  data  or  bloaccumul  at  Ion ,  and  sub-acute 
levels  that  could  significantly  Impact  reproduction. 

The  Mississippi  River  often  contains  unacceptable  levels  of  fecal 
collforms,  nutrients,  heavy  metals,  phenols,  pesticides, 
polychlorinated  biphenyls,  and  other  alien  compounds,  and  diversion  of 
river  water  would  probably  result  in  Increased  concentrations  of 
cadlmum,  mercury,  nickel,  selenium,  zinc,  nitrogen,  phosphorus, 
hydrocarbons,  and  fecal  collforms.  The  levels  of  persistant 
organochlor ine  insecticides,  particularly  DDT,  dleldrln,  and  endrln, 
are  more  frequently  detected  In  the  Mississippi  River  than  the 
receiving  areas.  Pollutant  levels  of  the  river  water  for  selected 

toxic  materials  can  be  found  In  Table  5.  These  pollutant 

concentration  In  fish  tissues  can  be  seen  in  Table  6.  Although  these 
parameters  Indicate  concern,  especially  dleldrln,  no  contaminants  In 

the  river  have  been  detected  at  levels  and  freqencles  that  would 
result  In  Immediate,  Irreversible  harm;  however,  subtle,  long-term 
effects  are  unknown. 

IV.  S  am  p 1 1 ng 

Because  of  the  potential  for  toxic  material  release  from  the 

Mississippi  River,  a  water  quality  sampling  program  would  be  begun  In 
addition  to  those  currently  performed  by  the  numerous  municipalities 
and  state  and  Federal  agencies. 


Table  5.  AviTdi.;e  cone  (  n  L  r  a  t  ion.s  ,  range,  and  FPA  criteria  i;r  selected  pollutants  from 
Mississippi  kiver  water  samples  near  the  Davis  Pond  diversion  site.  aOUilhl.:  SlOHl.l'  System 
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which  was  the  mean  for  the  Puling  Ferry  Station,  was  used 
'■Jailing  Ferry,  St.  rharles  Parish,  LA. 

Mew  Orleans,  Mew  nrle.ans  Parish,  I.A . 


('onciMi  t  r  a  t  li.iis  of  hi- 1  oo  t  *->i  pollutants  In  fish  collected  from  the 
Hiver  and  Lake  Ca  t  aou.)  t  r  he  .  All  values  In  ug/g  (ppm)  wet  welpht. 

'  .'iKi  1  vsti'in  and  LSKWS) 


'  irrANTS  _  MlSSLSSllM’I  RIVER _ _  I^KE  CATAOUATCHE 

Mile  200®  Mile  103^  Mile  109*^ 


,Vy  MKTAIS 

idra  1  um 

- 

.344 

<.04 

<0.4 

^pper 

- 

.344 

<.05 

0.58 

(<0.5) 

ad 

- 

.67 

<.05 

0.06 

rcury 

- 

.115 

0.05 

0.05 

ckel 

- 

.400 

0. 1 

0.15 

(<0.1) 

nc 

- 

15.600 

7.74 

14.08 

TIC  IDES 

drln 

- 

d 

- 

- 

ilordane 

c 

d 

- 

- 

)D 

c 

d 

0.05 

0.01 

(<0.01) 

£ 

.098 

.009 

0.05 

- 

rr 

c 

d 

0.02 

- 

el  dr In 

.048 

.049 

0.12 

- 

■d  r  In 

.065 

.002 

- 

- 

ptachlor 

c 

d 

0.04 

- 

B's 

- 

d 

0.20 

- 

lannel  catfish  (Tctaliirus  punctatus)  collected  April  1975 
Identified  fish  collected  December  1977 
line  below  a  0.5  ug/g  detection  limit 
line  below  an  unknown  detection  limit 

an  of  blue  catfish  (I.  f ur ca tus )  samples  collected  in  two  sites  in 
ptember  1982. 


The  sampling  program  would  provide  synoptic  data  for  measuring  the 
presence  of  toxic  constituents  In  the  freshwater  receiving  area. 
About  3  years  prior  to  the  initiation  of  freshwater  diversion, 
sampling  would  be  used  to  define  seasonal  and  climatic  variations  at 
strategic  locations,  Including  the  receiving  area.  These  data 
combined  with  available  historical  data  would  provide  a  base  condition 
by  which  changes  In  water  quality  could  be  assessed.  After  diversion 
has  begun,  and  4  years  thereafter,  sampling  would  be  performed  at  the 
same  selected  locations.  This  data  would  provide  the  necessary 
Information  to  assess  seasonal  and  long-term  trends  In  water  and 
sediments.  Parameters  to  be  analyzed  are  presented  in  Table  7. 
During  this  4-year  Impact  assessment,  data  would  be  analyzed  to 
determine  any  shortcomings  or  necessary  modifications.  The  sampling 
program  could  be  modified  at  any  time  to  Improve  the  efficacy,  and,  by 
the  conclusion  of  the  study,  a  decision  would  be  made  as  to  the 
direction  and  nature  of  further  analysis.  Tissue  sampling  would  be  an 
Integral  part  of  the  program. 

V.  Summary 

Impact  of  the  freshwater  diversion  from  the  Lake  Cataouatche  site  for 
the  Ixaulslana  Coastal  Area  proposed  project  Is  expected  to  be  minimal 
on  the  Bald  Eagle.  F.xtenslve  water  quality  analysis  will  be  p)erformed 
to  assure  the  project  would  not  affect  the  continued  existence  of  this 
nesting  pair  and  Its  territory. 
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...iitr-  jij  r.inu*  Lcrs  to  bo  .-malyzed  3  years  prior  to,  and 

tiT,  t!:o  initi.itiun  ol'  trorihwator  diversion. 
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March  2,  1983 


Clt'tis  R.  Wdcjdhoff 
drti::ent  of  the  Army 
Orleans  District,  Corps  of  Engineers 
t  Office  Box  60267 
Orleans,  l.ouisiana  70160 

r  Mr.  '.'.'agahof f : 

s  refers  to  your  letter  of  January  28,  1983,  which  transmitted  a  supple- 
tal  biological  assessment  on  relocating  the  Barataria  Basin  freshwater 
ersion  site  from  Lac  Des  Allernands  to  Lake  Cataouatche.  The  original 
logical  assessment  was  filed  on  July  14,  1981  (Log  No.  4-3-80-007). 

review  of  the  supplemental  assessment  has  revealed  that  it  fails  to 
sider  the  impact  of  increased  water  levels  (resulting  from  the  project) 
n  bald  t'agle  nesting  habitat.  We  request  that  the  assessment  be  revised 
discuss  (1)  the  depth  and  timing  of  water  levels  to  be  maintained  by 
te  and/or  parish  officials,  (2)  the  impact  of  these  water  levels  upon 
living  trees  of  the  wooded  swamp  at  various  elevations  along  the  ridge 
which  the  eagles  currently  nest,  and  (3)  the  impact  of  these  water  levels 
n  regeneration  of  the  wooded  swamp  in  which  the  eagles  nest. 

r  cooperation  in  this  matter  has  been  appreciated. 


Sincerely, 


Dennis  B.  Jordal 
Field  Supervisor 
Endangered  Species  Field  Office 


RD,  FWS,  Atlanta,  GA  (AFA/SE) 

ES,  FWS,  Lafayette,  LA 
Department  of  Wildlife  &  Fisheries 
New  Orl eans ,  LA 

D,  iWS,  Wash  i  11(1 1  on  ,  D.C.  (ALA/OES) 


United  States  Department  of  the  interior 

FISH  AND  WILDLIFE  SERVICE 
JACKSON  MALL  OFFICE  CENTER 

300  WOODROW  WILSON  AVENUE.  SUITE  3185  i 

JACKSON,  MISSISSIPPI  39213  ] 


March  28,  1983 


Colonel  Robert  C.  Lee 
District  Engineer 

New  Orleans  District,  Corps  of  Engineers 

Post  Office  Box  60267 

New  Orleans,  Louisiana  70160 

Dear  Colonel  Lee: 
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This  refers  to  a  January  28,  1983,  letter  from  Mr.  Cletis  Wagahoff  of  your 
staff  and  the  attached  amended  biological  assessment  on  relocating  the  Barataria 
Basin  freshwater  diversion  site  from  Lac  des  Allemands  to  Lake  Cataouatche  (Log 
no.  4-3-80-007).  By  letter  dated  March  2,  1983,  we  requested  additional  in¬ 
formation  on  this  project's  impacts  upon  bald  eagle  habitat.  Following  a  fur¬ 
ther  review  of  your  assessment,  we  have  concluded  that  this  project  may  affect 
the  endangered  bald  eagle.  This  determination  is  based  on  statements  in  your 
assessment  which  indicate  that:  (a)  bald  eagle  populations  have  suffered 
reduced  reproduction  due  to  pesticide  (and  certain  other  toxic  chemical)  ac¬ 
cumulation  through  their  food  chain  and  (b)  unacceptable  levels  of  contaminants 
are  sometimes  found  in  the  river  water  which  will  be  diverted  over  bald  eagle 
feeding  and  nesting  habitat.  The  purpose  of  this  letter,  therefore,  is  to 
recoiTTiend  that  formal  consultation  be  initiated  and  to  request  additional  in¬ 
formation  needed  in  preparation  of  the  Biological  Opinion. 

In  order  to  develop  the  biological  opinion,  the  following  additional  information 
will  be  required. 

( 1 )  A  discussion  of  the  without  project  impacts  likely  to  occur  within  the 
proposed  levied  receiving  area  due  to  saltwater  intrusion. 


( 2 )  A  discussion  of  the  impact  of  the  project  upon  the  two  nests  located 
immediately  south  of  Lafitte.  Will  the  project  reduce  salinity  levels 
in  the  vicinity  of  these  nests?  If  so,  what  would  be  the  anticipated 
effect  upon  the  eagle  habitat,  including  the  nest  trees?  How  will  the 
project  affect  water  quality  in  the  vicinity  of  these  nests?  Will  pol¬ 
lution  levels  be  significantly  reduced  by  the  time  the  diverted  water 
reaches  this  area? 


(3)  A  detailed  discussion  of  the  monitoring  orogram  which  will  be  used  to 
assure  that  the  project  does  not  affect  the  continued  existence  of  this 
nesting  pair  and  its  territory.  The  assessment  emphasizes  that  extensive 
water  quality  analysis  will  be  performed  to  assure  the  project  would  not 
affect  the  continued  existence  of  this  nesting  pair  and  its  territory. 

It  also  states  that  tissue  sampling  would  be  an  integral  part  of  the 
sampling  program  but  does  not  discuss  this  further.  We  recognize  that 
water  quality  analysis  will  be  important  in  monitoring  the  general  en¬ 
vironmental  affects  of  the  project.  We  do  not  believe,  however,  that 


li- 


wa^•’■  i  vial-  '  i;  wi  M  <er'^e  as  an  adequate  monitoring  system  for 

,^ai,ii  iu!;„j  rti:  SMc.it.oii  bald  odgles.  In  order  to  monitor  the  bioac- 

...r' j  1  at :  .v-  jf  c/iitaniitiatit.  .  in  the  bald  eagles  food  chain,  it  will  be 
iCM-'i-iri  .a  t.ai':  naterials  scan  of  bald  eagle  prey  items  at 

roriodic  intervals.  i i  .  monitoring  scheme  siiould  be  worked  out  and 
agreed  ui  n  t.;  the  '  rr'i  i  s' H  consultation.  The  following  is  our  proposed 

•so  '  1  ■  M  -  ti'iM'e  , 

_;._i  ■  -  :  .Ih'O  J  within  the  levied  receiving  area. 

[j.sli.jot  t  '  j  :  iirj  i  V  idua  1  s  tMOti  of  mottled  ducks,  channel  catfish, 
end  u’l.'M,  ;>on:  each  station.  Sampling  would  be  conducted  in 
the  fjl  .inJ  soring  fm-  3  years  nrior  to  the  initiation  of  fresh¬ 
water  diver-,  ion  a'ii  for  4  years  after  initiation  of  diversion. 

After  C'Siioietion  of  the  4  year  data  gathering  period,  sampling 
would  continue  on  a  periodic  basis  to  be  determined  in  this  con¬ 
sultation.  A,  a  minimum,  we  recoinrriend  that  such  sampling  be  con¬ 
ducted  overv  years  until  the  end  of  the  project  life,  or 

until  tne  bald  eagle  no  longer  utilizes  the  area.  We  recognize 
that  the  fin.al  detr.r-mination  of  the  frequency  of  this  sampling 
should  "e  ba-.ed  on  our  mutual  review  of  the  7  years  sampling 
data.  We  would  aupreciate  your  comments  on  this. 

A  discu-csion  of  the  action  to_  ^  taken  if  contaminant  levels  begin  to 
rise  to  i  ooint  like''.y  to  affect  eanle  reproduction.  An  agreement 
snould  'r.'’(i..hed  that  if  contaminant  levels  appear  to  be  reaching  such 
levels,  cco's u  1  t,i t  i :  'i  will  be  re-initiated  to  consider  the  impact  of  the 
Lc.nb  imi'casiM  upon  tne  status  of  the  eagle  population  and  the  appro- 
or'iatf  najrsa  - acticin  to  ho  taken  to  protect  the  eagles  (to  include 
haU’n.s  top  livsTsion  until  the  threat  is  ameliorated  and/or  moving 
t'V'  n  m.a,.; !  i :  a-vilet  out  of  the  area). 

A  d e t a  i  i  e d  d  i s c u s s  i o n  o f_  t h_e_  watejr  management  scheme  to  be  used  within 
the  levied  receiving  aj  e_d .  The  assessment  does  not  discuss  the  season 
uf  the  year  iii  wnich  diversion  will  take  place,  the  management  of  the 
water  levels  wittiin  the  levied  receiving  area  during  diversion  and  non- 
jiver-.i  fi  nnn'iods,  or  the  frequency  of  diversion.  It  also  does  not  dis- 
'js  .  ’  moK t  of  these  conditions  upon  the  existing  mature  trees  and 

• 'UM '■  r  ■  '  nr'.:'. t  i o'i  various  elevations  along  the  ridge  on  which  the 

C'i  :i'’S  .'.’■•■nf.tl  v  nn-,t.  "^his  information  will  be  needed  to  allow  the 
assns  mit'n  *■,  nf  the  i'ciact  cf  the  project  upon  the  eagles'  nesting  habitat. 

cooperation  in  this  matter  is  appreciated.  We  suggest  that  a  mutual 
emnnt  be  reached  that  th'.'  90-day  formal  consultation  period  be  initiated 
he  date  ♦'ha^,  vo'j  pm  vi  le  our  office  the  above  information. 

s-incerely  yours, 

Dennis  B.  J^dan 

rinld  Supervisor 

.lackson  Endangered  Species  Office 

0,  FWS  ,  vJash  i  I’.qton  ,  D.C.  (AFA/OES) 

‘'D,  '‘-'W'm  Atlanta,  (lA  SAfA/SE! 
fS  ,  "WS  ,  La^.i. /"tto  .  !A 
D‘-pantj;’pr'!t  Wii'i'ifp  and  Fisheries 
qpW  ''n  1  r  i'l'.  .  1 
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■eiticw  .ire.i  l:  i  ;\jss  through  the  weirs  into  Lake  Cataouatche.  It  Is 
t  an  t  Ic  1  jxa  ted  that  significant  sediments  would  be  deposited  Into  the 
oded  wetlands  to  the  s  t  of  tl.e  diversion  channel.  Tftese  areas  are 

higher  elevation,  and,  due  to  this  gradient.  It  Is  unllkelv  that 
'dltients  wiuld  accumulate.  Most  of  the  dominant  tree  sjiecies  in  the 
ea  can  rolerite  greater  slltatlon  depths  than  woultl  occur  with  project 
ipl  ome  n  ta  f  io  r  . 

d  study  of  the  lower  White  River,  Arkansas  vallev,  Bedinger  (1971) 
und  baldcypress  trees  were  present  In  an  area  flooded  29-337  of  the 
me.  This  rloodlng  occurred  in  late  fall/early  winter  to  mld/late 
'ting.  Vegetation  In  l.ake  Chicot,  Loi'slana,  was  studied  by  Penfound 
949)  In  1943-1‘547  and  Kggler  and  Moore  (19bl)  In  19f)C.  Chicot  Bayou 
s  Impounded  In  1942,  and  a  fall/winter  draw-down  of  4-5  feet 
nducted.  With  ti'e  lake  at  spillway  level,  vegetation  In  water  0-2 
et  deep  and  vegetation  In  water  2-11  feet  deep  was  examined.  In  the 
al  Low  perlplieral  area,  there  was  a  107  decline  In  cypress  density 
;rlng  the  first  •  ve.irs;  however.  In  IB  years,  there  was  a  383% 
crease.  In  tiie  deeper  water  area,  cypress  was  the  most  abundant  tree 

1°43,  and  continues  as  such.  In  this  area,  the  mortality  rate  during 
le  first  4  years  was  3%;  however,  In  IP  years,  It  was  50%.  Many  of 
ose  living  trees  remaining  had  dead  tips.  Pemaree  (1932)  noted  large, 
tiore  cypress  trees  In  water  to  a  depth  of  20  feet  died;  those 
bmerged  7  to  10  feet  were  stressed  with  dead  tops,  and  those  1.5  to  7 
or  thrived.  fUttiough  low-water  levels  do  not  impact  the  trees,  it 
os  affect  regeneration.  Moist  soil  is  needed  for  successful 
rmliiation  f  cypress  seeds.  Eamaree  (  1932)  reported  cypress  seeds 
ored  in  water  for  30  months  grew  when  planted;  Applequiest  (1959) 
;x5rted  reduced  viability  after  a  year.  Seedlings  about  a  year  old 
ed  after  10  days  of  submergence  and  seedlings  2  to  3  years  old  would 
t  survive  a  nwnth  of  submergence.  Seedlings  half-submerged  for  6 
eks  survived.  The  observations  of  Eggler  and  Moore  are  in  agreement 
th  those  findings.  From  the  aforementioned  data,  it  is  evident  that 
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water  to  the  basin  by  way  of  the  marshes  above  Lake  Ca  taoua  tc  he .  The 
project  Is  designed  to  maintain  the  optimal  salinity  regime  for  the 
driest  year  which  vould  occur  in  an  average  ten-year  rainfall  cycle. 
During  this  year,  up  to  10,650  cfs  would  be  diverted  from  January 
through  y.ay,  with  an  average  flow  of  7,500  cfs.  During  six  years,  an 
average  of  4,500  cfs  would  be  necessary,  and  in  three  out  of  ten  years, 
no  diversion  would  he  required. 

Ponding  water  could  adversely  impact  certain  vegetative  siiecies.  It  is 
believed  that  the  critical  stress  suffered  by  plants  is  a  result  of  the 
oxygen  depletion  in  the  flooded  soil,  but  also  is  related  to  the 
characteristics  of  the  flooding  regime,  size  and  age  of  the  plant,  typo 
ot  substrate,  anatomical  structures,  and  physiological  processes. 
According  to  Himas  et  al  .  (19P1)  swamp  and  low-ridgo  species  such  as 
water  hickory,  pecan,  buttonbush,  swamp  privet,  green  ash,  water  locust, 
deciduous  holly,  tuplogum,  water  elm,  overcup  oak,  Nuttall  oak,  black 
willow,  atid  baldcypress,  are  very  tolerant  and  can  survive  deep 
prolonged  flooding  for  more  than  one  year.  Species  which  grow  on  low 
ridges  such  as  red  maple,  hackberry,  persimmon,  and  sweetgum  are 
described  as  tolerant  and  are  able  to  survive  flooding  for  one  growing 
season.  Ctiier  species  found  on  the  higher  ridges  in  the  area,  six:h  as 
tioiiey  locust,  willow  oak,  live  oak,  and  American  elm,  are  only  somewhat 
tolerant,  being  able  to  survive  flooding  for  about  3^^  consecutive 
davs.  Many  of  the  trees  and  shrubs  in  the  area,  particularly  those  in 
the  swamps  between  the  ridges  and  on  the  lower  portions  of  the  rapidly 
subsiding  ridges,  would  not  suffer  significant  adverse  impacts. 

At  least  60  percent  of  the  river  sediment  would  he  deposited  into  the 
retention  area.  Over  the  5n-year  project  life,  it  is  estimated  that  a  4 
scuare  mile  delta  varying  from  1  to  4  feet  thick  would  be  formed  by  the 
deposition  of  sand  and  heavy  silts.  During  diversions,  the  predominant 
*^Inw  would  he  in  a  southerly  direction  toward  Igike  Ca  taoua  tc  t'r  .  Sore  of 
the  finer  sed.ments  would  be  deposited  Into  the  lowor  tiid  of  tlie 


'  •  '  ■'  lair'd  .irens.  Tlie  loss  of  MJoded  swamp  would  accelerate 

IS  saltwater  Intrusion  exceeds  ttie  tolerance  levels  of  the  trees. 

A  ma  ior  factor  contrihutlnp  to  baldcypress  mortality  In  the  Barataria 
Basin  has  Dt'en  t  tie  enc  roac  timem  t  of  salt  water.  The  Impact  of  salt  water 
is  a  ‘imction  ot  t  tie  cone  en  t  r  a  t  lo  n  and  duration  of  exposure.  A  study  by 
Wicker,  ct  al  .  (IdBi)  in  Tanpipahoa  Parish,  found  the  marsh-shrub  zone 
experienced  water  salinities  greater  than  1  ppt  of  the  time.  A 

stressed  cypress  swamp  was  exposed  to  1  ppt  less  then  27.  of  the  time  and 
no!:-stressed  swamp  less  than  \7  of  the  time.  A  comparison  of  the  stems 
per  acre  of  haldcypress  and  the  Inundation  by  waters  greater  than  0,  1, 
2,  and  3  ppt  indicated  the  decrease  in  baldcypress  corresponded  to  a 
frequency  of  Inundation  with  water  having  salinities  greater  than  2 
ppt.  Chabreck  (1972)  reported  a  mean  water  salinity  of  1.90  +  0.7  ppt 
for  five  plots  located  at  the  swamp-marsh  Interface;  an  ecotone  which 
would  be  the  tolerance  limit  for  baldcypress.  The  results  of  these  two 
studies  suggest  the  upper  tolerance  limit  of  baldcypress  Is  betv'een  l.B 
and  2.1  ppt. 

In  order  for  salt  water  to  stress  cypress  trees,  it  must  first  cause  an 
Increase  In  soli  salinity.  This  Increase  Is  prlmarly  a  function  of  salt 
concentration  and  duration  of  exposure;  however,  soil  composition,  rate 
of  eva  po  transpira  t  ion ,  and  amount  of  flushing  play  a  role.  Wicker,  et 
al.  (19R1)  examined  the  relationship  between  soil  salinity  and  cypress 
abundance.  They  found  both  the  basal  area  and  number  of  stems  per  acre 
were  proportional  to  soil  pore  salinities  (chlorides).  The  authors 
concluded  tiiat  major  Impacts  occurred  when  soil  pore  salinities  reached 
alKiut  1.0  ppt.  From  tlielr  data.  It  appears  as  though  soil  salinities  of 
less  then  0.5  ppt  are  preferable.  Without  the  project,  these  soil 
salinities  would  be  exceeded  within  a  few  years. 

cun.rrr.  1  structure  would  he  used  to  regulate  water  releases,  and  a 
2.1-"ii!f'  e!).uinel  tlirough  St.  Charles  Parish  would  he  used  to  divert 
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LAKE  CATAOrATCHE  BALD  EAGLE  NEST 


The  Bald  Eagle  Amendment  /‘I  specifically  addressed  this  pair  of 
eagles.  Additional  information  on  potential  impacts  on  the  eagle  tree 
by  iiuindation  and  saltwater  Intrusion,  and  to  the  nesting  pair  by  water 
quality  Is  presented  here  to  complement  the  first  admendment. 

The  Davis  Pond  site  incorporates  a  7,A25-acre  overflow  area  above  Lake 
Cataouatche.  The  overflow  area  is  predominantly  a  floating  vegetative 
type  com.fxjsed  of  maidencane,  bulltongue,  spikerush,  beggarticks,  water 
primrose,  and  cattail  with  a  baldc  ypress-tupelogiim  hardwood  community  on 
a  parti. illy  submerged  ridge  to  the  west.  Tlils  pair  nests  in  the  top  of 
a  t.ill  rypress  tree  on  the  swamp  forest  edge  overlooking  open-marsh. 

As  nei'ti  pcd  in  tho  Introduction,  Section  I,  there  has  been  a  rapid 
inert' ise  in  more  sa  1  t  -  to  1  er  en  t  species  in  much  of  the  Earataria  Basin. 

L;  tit  the  entire  area  surrounding  Lake  Cataouatche  was 

>nf»isei  it  tresh-marsh  species;  however,  by  the  mid-70's  the  southern 
sli.rt'  wi iti  intermediate  type.  The  marshes  north  of  the  lake,  and 
t*  I  f'  r  f  .  t  I'f  nest,  are  still  fresh.  An  examination  of  the  25,000 
■  [•  I'  i.ilte  Gataijuatche  quadrangle  from  1956  to  1978  (Table  4; 

•  ‘-f  •  ■;  indicates  an  approximate  60%  loss  of  fresh  marsh.  About 

I  ■  •  ■'  i  1  is  due  to  conversion  of  fresh  to  Intermediate  marsh  as 

I  r.  *  .nltwater  intrusion,  and  the  remainder  lost  to  estuarine 

;t  ufiier  c,.,  ,  ist-  of  erosion  and  subsidence.  There  was  a  10%  loss  of 
weoded  sw-amp.  Salinity  information  from  this  area  is  sparse.  Limited 
i  111  able  liata  from  the  STCRET  system  indicate  a  gradual  increase  in 
l.ikf  Salvador  'salinities  from  L978  to  1981  (Fig.  2).  Large  portions  of 
tie  tink’or  ridi.es  in  the  area  have  subsided  and  are  flooded  much  of  the 
time.  The  refuge  manager  for  the  Salvador  Wildlife  Management  Area  has 
worked  1  ri  the  area  for  lA  years  and  has  noted  the  dramatic  changes  in 
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Table  4.  The  percentage  of  prey  items  collected  from  the  'forth  Lafitte 
Bald  Eagle  nest  in  1979  (Dugoni,  1980). 


PREY  PERCEKTAGE 


BIRDS  (”'=33;  r=5) 

Canva  shack  7 

American  Coot  20 

Common  Gallinule  7 

FISH  (T=53;  N=P) 

Sea  Catfish  20 

Freshwater  Catfish  33 

MAI;MALS  (”(=7;  N’=l) 

Swamp  Rabbit  7 

RFPTir.Es  N=l) 

'■hid  Tur  tie  7 
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..u^e  Reiiitivf  percentage  of  habitats  surrounding  the  Lafltte  Bald  Eagle 
nests  as  determined  by  Dugoni  (1980). 


radii  _ _  _  HABITAT 


La  ke  s 

Marsh 

Ponds 

Bayous  Swamp 

Marsh  Pipeline 
Canal s 

Pi  pel ine 
r Ights- 
o  f-wa  y 

Development 

• 

MORTi;  LAFITTE  MEST 

1  Mile 
( 1 .h  km) 

19.4 

2.4 

5.0 

21.2 

49.4 

0.8 

0.0 

1.8 

• 

2  Mile 
(3.2  km) 

37.3 

3.5 

3.1 

11.0 

33.0 

0.9 

0.6 

10.3 

3  Mile 
(4.8  knl 

31.7 

3.9 

2.5 

5.6 

41.1 

1.9 

0.3 

13.1 

• 

SOLTH  LAFITTE  NTIST 

1  Mile 
(1 .6  km) 

33.3 

8.5 

1.2 

17.2 

40.5 

1.0 

0.0 

C.l 

• 

2  Mile 
(3.2  km) 

24.8 

3.7 

3.1 

8.1 

54.4 

1.5 

2.1 

2.2 

3  Mil  0 

21.8 

5.8 

2.3 

6 .  A 

58.1 

2.4 

1.4 

1.7 

• 
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Table  2.  Reproductive  data  on  the  T^fitte  Bald  Eagle  nests  In  the  vicinity  of 
Che  Ixjulsiana  Coastal  Area  study. 


YEAR 

SOURCE 

ocatpiED®/ 

ACTIVE^/ 

SUCCESS^  ^ 

fbrth  South 

North  South 

^brth  South 

1974-75 

Dubuc 

Y 

0 

1 

1975-76 

Dubuc— 

Y 

2 

1 

1076-77 

Dubuci^ 

Y 

1 

2 

1077-78 

Dugoni,  1980^'^ 

Y 

Y 

2 

2 

0 

1 

1078-79 

Dugoni,  1980£.'^ 

Y 

Y 

2 

0 

1 

0 

1979-80 

Dugoni,  19802.^ 

Y 

Y 

2 

2^/ 

2 

1 

1080-81 

Dubuc.i'^ 

Y 

Y 

2 

7 

2 

7 

1981-82 

Dubuc— ^ 

Y 

Y 

? 

0 

1 

0 

1982-83 

Dubud^ 

Y 

X 

2 

- 

7 

- 

— ^  Adults  at  the  nest;  Y=Yes,  N=^b  ,  /-destroyed 
f.'umher  of  eggs 
flumber  of  fledglings 

—  Letters  to  USFWS  and  personal  communications  with  the  USCEC 

—  Dugoni,  J.A.  1980.  Habitat  utilization,  food  habits,  and  productivity 
of  nesting  Southern  Bald  Eagles.  M.S.  thesis,  LSI',  151pp. 

Portion  of  nest  destroyed  in  early  1^80,  renested. 
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Figure  I.  Location  of  the  North  and  South  Lafitte  Bald  Eagle  nests. 


II.  Present  Conditions 


The  foraging  areas,  behavior,  prey  items,  nesting,  sites,  and  surrounding 
habitat  types  of  the  Lake  Cataouatche  Bald  Eagle  nesting  site  were 
discussed  in  the  first  admendment  (//I).  The  two  nests  In  the  vicinity 
of  Lafitte  were  addressed  in  the  original  assessment,  and  additional 
data  on  these  eagles  is  provided  in  this  document. 

The  North  and  South  Lafitte  Bald  Eagle  nests  (l>2  and  f‘3  of  Dugonl)  are 
within  the  study  area,  located  about  3  to  S  miles  south  of  Lafitte,  T.A .  , 
between  Bayou  Rlgolettes  and  Baratarla  Bay  Waterway  (Fig.  1).  The  nests 
have  been  occupied  since,  at  the  minimum,  the  197A-75  breeding  season. 
Each  pair  has  been  relatively  successful,  producing  0  to  2  young  per 
nest.  The  southern  nest  has  had  several  recent  failures,  and  was 
destroyed  in  19B3.  Reproductive  data  on  these  birds  are  in  Table  2. 

The  northern  and  southern  nests  are  both  in  dead  live  oak  trees  about  60 
feet  (18  m)  and  85  feet  (26m)  above  the  ground,  respectively.  The 
nesting  sites  are  In  a  mixed  deciduous  type  habitat  on  a  ridge 
overlooking  an  extensive  area  of  intermedlate/bracklsh  marshes. 
Vegetation  typical  of  the  ridge  includes  live  oak,  water  oak,  /jnerican 
elm,  red  caple,  and  sweetgum;  plants  common  to  the  marsh  include 
wiregrass,  bulltongue,  hullwhip,  sawgrass,  leafy  tlireesquare  and  three- 
cornered  grass.  The  area  surrounding  the  nests  consists  predominantly 
of  lakes,  bayous,  swamps,  and  marsh.  The  habitats  within  one,  two,  and 
three  miles  of  the  nests  are  presented  in  Table  3. 

A  limited  sample  of  prey  collected  from  the  northern  nest  by  Dugonl  In 
1979  (Table  4)  indicates  about  half  the  birds  diet  was  catfish;  a  third, 
birds;  and  the  remainder,  mammals  and  reptiles.  Because  the  nests  are 
close,  it  could  he  assumed  the  southern  nesting  pair  would  utilize 
similar  prey  items. 


0.5  feet  per  second  (fps).  Average  velocity  In  Lake  Cataouatche  v«ould 
be  about  0.1  fps,  although  velocities  would  be  greater  adjacent  to  the 
weirs.  By  the  time  the  water  reaches  I.ake  Salvador,  velocity  would  be 
only  about  0.06  fps.  The  potential  benefits  of  the  proposed  project 
would  be  decreased  saltwater  intrusion,  increased  wetland  productivity, 
and  reduced  land  loss,  while  adverse  impacts  would  Include  the 
introduction  of  pollutants  and  cooler  water,  and  loss  of  305  acres  of 
wetland  to  construct  the  channel. 

The  average  land  loss  rate  for  coastal  Ijoulslana  has  increased  from  16.5 
to  over  39  square  miles  per  year  with  a  range  of  0  to  4  acres/square 
mile/year.  Between  the  mid-1950*s  and  1978,  the  estimated  marsh  loss 
rate  for  the  entire  Baratarla  Basin  was  7.7  square  miles  per  year 
(l.'icker,  1980).  The  less  is  the  result  of  compaction,  subsidence, 
erosion,  and  saltwater  intrusion.  land  loss  has  been  accelerated  by 
construction  of  numerous  canals  for  navigation,  drainage,  and  mineral 
exploration.  Between  the  period  1940-1970,  a  total  of  71.2  square  miles 
of  canals  was  dredged  in  Baratarla  Basin,  and  this  dredging  has  resulted 
in  the  lengthening  of  the  tidal  shoreline  by  1,557  miles  (Becker, 

1972).  In  a  study  in  Baratarla  Basin,  Chabreck  (1972)  examined  the 
plant  species  composition  of  the  saline,  brackish,  intermediate,  and 
fresh  marshes,  and  determined  the  salinities  for  each  (Table  1).  Based 
on  work  of  Chabreck  and  Llnscombe  (1978),  a  17%  net  Increase  (207  ml^) 
of  more  saline  type  vegetation  occurred  within  the  Baratarla  Bay  Basin 
(Hydrologic  I'nit  IV)  during  the  10-year  period  from  1°68  to  1978. 
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BIOLOGICAL  ASSES9IENT  AMENEMENT  #2 
THREATENED  AND  ENDANGERED  SPECIES 


I.OL’ISIAN'A  roASTAL  AREA  STl'DY,  LOUIS lAKA 
Freshwcitor  I'iversion  to  Barataria  Basin 


I.  Introduction 


In  a  letter  dated  March  2P,  Idpl,  th.e  U.  S.  Fish  and  Wildlife  Service 
(FWS)  initiated  formal  consultation  and  requested  additional  information 
to  aid  in  their  preparation  of  a  Rioloplcal  Opinion  assessing  the 
potential  impacts  of  the  Irmisiana  Coastal  Area  (LCA)  study  on  the  Bald 
Eagle.  This  amendment  compl erne [i t s  the  original  Biological  Assessment 
filed  with  the  FWS  in  1980  (Log  ito  .  4-3-80-007)  and  a  Biological 
Assessment  Amendment  ( )  filed  in  January  1983.  The  latter  assessment 
examined  the  Impacts  of  relocating  the  Barataria  Basin  diversion  site  of 
the  LCA  study  from  Lac  des  Allemands  to  Lake  Cataouatche. 

The  Barataria  Basin  aspect  of  the  LCA  study  examines  the  potential  for 
freshwater  introduction  from  tlie  Mississippi  River  into  the  Barataria 
Basin  to  maintain  the  15  parts  per  thousand  (ppt)  isohaline  at  the  "Ford 
Line."  To  achieve  this  goal,  Mississippi  River  vater  would  be  diverted 
from  January  through  May  on  a  flexible  schedule.  Based  on  a  typical  10- 
year  rainfall  cycle,  an  average  of  7,500  cfs  would  be  diverted  once 
every  10  years,  4,500  cfs  in  six  years,  and  no  diversions  would  be 
required  in  the  remaining  three  years.  During  diversion,  water  would 
flow  through  the  overflow  area  at  a  depth  of  1  to  2  feet,  with  water 
being  deeper  over  the  lower  marsh  areas  and  shallow,  or  absent,  on  the 
higher  portions  of  the  ridges.  Duration  of  the  ponding  vixjuld  vary 
depending  on  the  diversion  necessary.  At  peak  flow,  water  would  be 
retained  in  this  area  for  about  one  day;  however,  with  reduced  flows, 
retention  time  would  increase.  Flow  over  this  area  would  be  controlled 
by  a  system  of  five  weirs  located  along  the  northern  sliore  of  I^ke 
Cataouatche.  I'eloclty  in  the  overflow  area  wx>uld  he  at  a  rate  of  about 
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DEPARTMENT  OF  THE  ARMY 

NEW  ORLEANS  DISTRICT.  CORPS  OP  ENGINEERS 
P.O  BOX  60267 

NEW  ORLEANS.  LOUISIANA  70160 

June  28,  1984 


Planning  Division 
Environmental  Analysis  Branch 


Mr.  Dennis  B.  Jordan 

r.  S.  Fish  and  Wildlife  Service 

Jackson  Mall  Office  Center 

«  300  Woodrow  Wilson  Avenue,  Suite  3185 

Jackson,  Mississippi  39213 

Dear  Mr.  Jordan: 

The  enclosed  Biological  Assessment  Amendment  (^^2)  complements  the 
*  Biological  Assessment  filed  with  your  agency  on  July  14,  l^Sl,  (Log.  No. 

4-3-80-007)  and  a  Biological  Assessment  Amendment  (/*1)  transmitted  to  you  on 
January  28,  1983.  This  document  provides  the  additional  information  requested 
in  your  March  28,  1983  ,  letter  to  aid  in  preparation  of  Biological  Opinion 
assessing  the  potential  impacts  of  the  Louisiana  Coastal  Area  study  on  Bald 
-  Eagles. 

Please  feel  free  to  contact  Mr.  E.  Scott  Clark  of  this  office,  teleplcne 
(  504)  838-2521,  if  you  require  further  information. 

Sincerely, 


1 


Cletls  R.  Wagahoff 
Chief,  Planning  Division 


Enclosures 

Copy  Furnished:  w/encls. 

Mr.  Dave  Fruge 
Ecological  Services 
r.  S.  E'lsh  and  Wildlife  Service 
P.  0.  Box  4  305 

Lafayette,  louisiana  70502 
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raising  of  water  levels  in  the  retention  area  would  have  a  minimal 
impact  on  cypress  regeneration,  growrth,  and  mortality.  Because  of 
present  subsidence  and  erosion,  the  lower  ridge  containing  the  nest  is 
currently  under  water,  and  regeneration  of  new  cypress  trees  is 
impossible.  The  area  is  high  enough;  however,  there  would  be  mature 
trees  with  or  without  the  project.  In  years  of  high  diversion  flows, 
cypress  seeds  would  be  dispersed  further  up  the  ridge;  and  during  years 
of  no  diversion,  they  would  be  distributed  as  with  the  present 
regimes.  During  these  high  diversion  periods,  some  seedlings  would  be 
submerged  and  lost;  however,  there  would  be  sufficient  years  of  low  flow 
or  no  flow  to  allow  the  establishment  of  seedlings.  To  enhance  cypress 
regeneration,  reduced  water  levels  would  need  to  be  maintained  for 
several  consecutive  seasons  to  allow  the  seedlings  an  opportunity  to 
grow  to  a  height  which  would  prevent  total  submergence. 

Because  weirs  would  be  Installed  to  raise  water  levels  during  diversion, 
great  potential  exists  for  management  of  the  overflow  area  for  wildlife, 
primarily  waterfowl,  by  the  Salvador  Wildlife  Management  .-Vrea 
personnel.  The  continuous  retention  of  water  levels  artif ically  high 
would  Impact  regeneration,  and  could  impact  those  trees  already  present 
in  deeper  water.  The  latter  is  not  likely  to  be  significant  because 
most  of  the  area  is  shallow  as  evidenced  by  the  extensive  marshes 
surrounding  the  ridges.  The  management  area  personnel  have  indicated 
the  pending  site  would  not  be  managed  to  the  detriment  of  the  eagles. 

If  water  levels  were  managed  on  a  fixed  schedule  and  cypress  trees 
impacted,  the  planting  of  several  year  old  trees  could  be  a  viable 
al terna  t i ve . 
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ipTTT-r  p  PAri.K  PESTS 


Al-though  saltwater  intrusion  into  the  Lafitte  Bald  Eagle  nesting  area 
would  be  reduced,  this  probably  would  not  be  sufficient,  nor  of  a  long 
enough  duration,  to  aid  the  re-establishment  of  a  fresher  type 
vegetation.  The  diversion  of  fresh  water  would  have  no  effect  on  the 
water  levels  surrounding  the  nest.  The  vegetation  in  the  nest  vicinity 
has  gradually  become  a  more  saline  type,  especially  with  the 
construction  of  the  Baratarla  Bay  Waterway.  Salinity  Increases  at 
Lafitte  are  displayed  in  Figure  3. 


The  Increased  concen tra t ions  of  pollutants  in  the  marshes  surrounding 
the  nest  would  be  minimal.  These  nests  are  not  in  the  main  diversion 
route,  and  flows  through  Bayou  Rigolettes  and  Bayou  Baratarla  would  tend 
to  restrict  the  flow  of  diverted  water  In  this  area.  As  the  water  flows 
over  the  marshes,  it  would  gradually  be  cleansed  of  pollutants.  Windom 
(1977)  noted  nutrients  and  heavy  metals  were  removed  during  overland 
flow  through  salt  marshes.  The  important  mechanism  appears  to  be  the 
accumulation  of  pollutants  on  particles  which  are  Inertly  bound  and 
subsequently  deposited  in  the  marsh  sediments. 
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rv.  Saapllng 


Much  of  the  Bald  Eagle  decline  has  been  attributed  to  the  accumulation  • 

of  toxic  materials,  especially  pesticides,  through  the  food  chain.  Most 
ol  these  materials  have  not  killed  the  birds  outright,  but  have  resulted 
In  egyshell  thinning.  Die  release  of  Mississippi  River  water  would 

introduce  undesirable  pollutants  into  the  receiving  area  marsh,  and  • 

these  pollutants  would  be  Incorporated  into  the  food  chain  and 
b  loaccumul  a  ted  .  fbllutant  levels  of  the  Mississippi  River  water  for 
selected  toxic  materials  are  presented  in  Table  5  of  Amendment  //I.  The 

concentrations  of  heavy  metals  and  pesticides  in  Mississippi  River  fish,  • 

primarily  catfish,  are  presented  In  Table  6  of  the  same  document.  From 
an  examination  of  these  data,  it  appears  the  pollutants  would  not  result 
in  immediate  and  irreversible  harm.  Un for t una tel y ,  the  long-term 

effects  of  exposure  to  low  levels  of  toxic  materials  is  unknown.  For  • 

this  reason,  a  water  and  tissue  sampling  program  would  be  performed  in 
addition  to  that  conducted  by  local  municipalities  and  state  and  Federal 
agencies.  The  water  quality  aspect  of  the  program  was  discussed  in  the 

first  amendment,  and  the  parameters  to  be  analyzed  in  Table  7  of  the  • 

same  document. 

The  tissue  sampling  program  would  be  similar  to  that  suggested  by  the  US 

Fish  and  Wildlife  Service.  Sampling  wrould  be  conducted  in  the  spring  • 

and  fall  at  4  stations  within  the  receiving  area,  with  five  individuals 
each  of  catfish  and  nutria  being  collected  at  each  station.  It  would  be 
desirable  to  collect  5  avian  species  per  station;  however,  this  would  be 
difficult.  Because  most  of  the  birds  taken  by  the  eagles  are  migrating 
waterfowl,  sampling  these  birds  would  not  indicate  local  pollution 
problems.  The  resident  mottled  duck  population  is  not  sufficient  to 
withstand  this  sampling  program.  One  alternative  would  be  to  collect  a 
different  species  and/or  reduce  the  collecting  frequency.  Collecting  a 
sample  of  five  mottled  ducks  each  fall,  and  five  gallinules  each  spring, 
from  the  receiving  area  is  proposed.  The  tissue  analysis  would  be  done 
on  the  whole  animal,  and  each  species  from  a  sampling  station  would  be 
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pooled  prior  to  analysis.  Analysis  would  be  done  for  EPA  priority 
pollutants  within  the  heavy  metal,  pesticide,  and  PCB  groups.  This 
analysis  generally  examines  13  metals,  17  pesticides,  and  a  few  PCB's. 
The  following  toxic  materials  known  to  Impact  eagles  would  be  Included 
in  the  above  analysis;  heavy  me tal s-cadmlum ,  copper,  lead,  nickel, 
mercury,  and  zinc;  the  pes t Ic Ides-al dr  in ,  chlordane,  DDT,  DDE,  dieldrin, 
endrin,  heptachlor;  and  PCB's.  A  screening  analysis  would  be  performed 
on  combined  samples  from  each  station  for  each  species  to  determine  any 
pollutant  not  specifically  examined.  The  lab  tests  would  be  performed 
by  the  U .  S.  Fish  and  Wildlife  Service's  lab  or  a  lab  approved  by 
them.  About  $600  dollars  would  be  required  for  the  analysis  of  the 
combined  tissue  samples  of  each  species  per  station.  Approximately 
$12,000  per  year  vrould  be  necessary  for  this  monitoring. 

If  project  operation  results  in  contaminants  increasing  to  a  level  that 
appears  to  he  affecting  eagle  reproduction,  then  consultation  v%ould  be 
re-initiated.  Should  it  he  determined  the  project  operation  is 
impacting  the  eagles,  corrective  action  would  be  necessary.  These 
actions  could  be  as  simple  as  a  temporary  closure  of  the  structure  or  as 
elaborate  as  re-locating  the  pel  ir .  Ibllutant  levels  significant  enough 
to  directly  impart  the  adult  or  juvenile  birds  probably  would  be  of  such 
severity  to  public  health,  that  the  structure  would  be  closed 
immediately.  It  is  the  low  levels  that  are  of  particular  concern, 
because  they  could  stress  the  adults  or  affect  eagle  reproduction, 
levels  of  toxic  material  sufficient  to  reduce  eagle  productivity  also 
wiuld  be  impacting  the  reproductive  output  of  many  other  sj'iecies.  For 
this  reason,  barring  some  unforseen  circumstances,  the  structure  would 
he  closed  until  the  source  is  located  and  the  release  of  toxic  material 
is  halted. 

Altliough  modification  of  the  operational  schedule  could  he  used  to 
reduce  pollutant  loads,  it  is  possible  that  a  situation  could  arise 
where  onlv  top  carnivores,  like  eagles,  would  he  affected.  The  total 
shiitdoi/n  of  the  facility  based  solely  on  the  potential  detrimental 
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lupTots  to  eagle  reproduction  is  unlikely.  One  possible  solution  would 
be  to  provide  an  alternative  "clean"  food  source.  An  area  could  be 
managed  for  fish,  primarily  catfish,  and  waterfowl.  Also,  food  could  be 
provided  at  a  feeding  station  and  "scavenged"  by  the  pair.  Under 
extreme  conditions,  young  could  be  transplanted  or  the  chicks  captive- 


reared  . 


V.  Oonclusion 


The  impact  of  diverting  Mississippi  River  water  through  Lake  Cataouatche 
and  into  the  Barataria  Basin  is  expected  to  have  minimal  effects  on  the 
Bald  Eagle.  Reproductive  parameters  of  the  pair  wiill  continue  to  be 
monitored,  and  extensive  water  and  tissue  analyses  will  be  performed.  If 
pollutants  reached  levels  that  could  affect  the  continued  existence  of 
these  birds,  then  the  structure  v«uld  be  closed  or  a  "clean"  food  source 
provided  . 
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United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 

JACKSON  MALL  OFFICE  CENTER 
300  WOODROW  WILSON  AVENUE,  SUITE  3185 
JACKSON,  MISSISSIPPI  39213 

July  24,  1984 


Colonel  Robert  C.  Lee 
Jistrict  Engineer 

Vew  Orleans  District,  Corps  of  Engineers 

^ost  Office  Box  60267 

^ew  Orleans,  Louisiana  70160 

Dear  Colonel  Lee: 

This  letter  refers  to  the  ongoing  endangered  species  consultation  on  the 
affects  of  the  Louisiana  Coastal  Area,  Freshwater  Diversion  to  Barataria 
Basin  Project  upon  the  endangered  bald  eagle  (log  number  4-3-81-007).  Our 
initial  consultation  efforts  indicate  that  this  project  will  likely  have 
oositive  impacts  on  the  vitality  of  the  freshwater  marshes  and  swamps  in 
the  project  area.  These  impacts  include  benefits  to  the  bald  eagle 
nesting  habitat. 

Jnfortunately ,  the  project  also  poses  a  potential  risk  for  the  bald  eagle 
as  pollutants  may  be  introduced  to  the  eagles  feeding  habitat  by  diversion 
3f  Mississippi  River  water  into  the  area.  Your  Biological  Assessment 
t\rnendment  No.  2  (p.l7)  states  that  the  release  of  Mississippi  River  water 
vould  introduce  undesirable  pollutants  into  the  receiving  area  marsh  and 
these  pollutants  would  be  incorporated  into  the  food  chain  and 
bioaccumulated.  The  amendment  recognizes  that  much  of  the  bald  eagle 
decline  has  been  attributed  to  such  accumulation  of  toxic  materials  .  .  . 
through  the  food  chain.  This  has  not  typically  resulted  in  direct 
nortality  of  adult  eagles  but  rather  reduced  nest  success  due  to  egg  shell 
thinning  and  death  of  embryos.  It  is  not  possible  at  this  time  to  know 
the  identity,  concentration,  or  bioaccumulation  characteristics  of  all  the 
compounds  which  will  be  present  in  the  river  water  during  the  fifty-year 
diversion  period.  Therefore,  it  is  not  possible  to  fully  assess  the 
likely  impacts  of  the  diversion  upon  bald  eagle  nest  success. 

^s  your  Biological  Assessment  states,  the  Barataria  Basin  hosts  at  least 
three  bald  eagle  nesting  territories.  Two  of  these  nests  are  located  just 
south  of  Lafitte  more  than  twenty-five  miles  from  the  Davis  Pond  diversion 
site.  Your  assessment  states  that  the  increased  concentrations  of 
pollutants  in  the  marshes  surrounding  these  nests  would  be  minimal  due  to 
the  location  of  the  nest  territories  and  the  removal  of  toxic  materials  by 
the  marshes.  These  nests  have  produced  at  least  14  of  the  134  bald  eagles 
<nown  to  have  fledged  in  Louisiana  between  1974  and  1984. 
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The  nest  territory  located  on  the  Salvedor  Game  Management  area  and  within 
the  7,425-acre  overflow  area  is  of  much  greater  concern  due  to  its 
proximity  to  the  Davis  Pond  diversion  site.  This  nest  has  been  occupied 
for  at  least  30  years  and  has  produced  at  least  9  of  the  134  bald  eagles 
fledged  in  Louisiana  between  1974  and  1984. 

In  view  of  the  significance  of  these  nests  to  the  recovery  of  the 
Louisiana  population  of  the  bald  eagle,  it  is  the  opinion  of  this  office 
that  the  New  Orleans  District,  Corps  of  Engineers  should  incorporate  a 
commitment  into  the  project  plans  to  compensate  for  any  future  loss  of 
bald  eagle  reproductive  success  within  the  project  area  due  to  the 
bioaccumulation  of  toxic  materials.  The  commitment  to  compensate  should 
include  a  list  of  actions  one  or  more  of  which  will  be  employed  in  this 
effort  and  should  recognize  that  final  selection  of  the  action(s)  to  be 
employed  will  be  determined  by  re-initiation  of  consultation  at  such  time 
as  bioaccumulation  of  toxic  materials  is  recognized  to  be  affecting  nest 
success.  (The  detailed  toxic  materials  sampling  scheme  which  is  discussed 
in  Amendment  2  should  allow  association  of  reproductive  declines  with 
increases  of  toxic  substances  in  the  eagles  food  chain.)  Actions  to  be 
included  under  the  commitment  should  include: 

(1)  temporary  closure  of  the  diversion  structure  to  allow  identified 
pollutants  to  pass  before  re-initiation  of  diversion. 

(2)  supplemental  feeding  to  provide  the  pair  a  clean  food  source. 

(3)  capture  of  the  adult  pair,  and  captive  propagation  of  their  young 
at  a  facility  such  as  the  Patuxent  Wildlife  Research  Center  and  fostering 
(or  hacking)  of  the  young  back  into  appropriate  habitat  in  southern 
Louisiana. 

(4)  fostering  or  hacking  of  young  bald  eagles  in  southern  Louisiana 
from  sources  other  than  the  pair(s)  which  nested  in  the  project  area. 

It  is  likely  that  measures  1  and  2  would  be  attempted  initially  and 
measures  3  and  4  would  be  employed  if  1  and  2  failed  to  restore  the 
pre-diversion  nest  success  of  the  pair.  It  should  be  recognized  that 
measures  3  and  4  could  cost  as  much  as  $15,000  per  year  in  current  dollars 
and  would  have  to  continue  for  at  least  ten  years  to  insure  a  reasonable 
chance  of  success. 

I  recommend  that  this  commitment  be  entered  into  the  project  plans  and 
that  you  advise  this  office  of  your  intention  to  do  so.  This  action  would 
remove  the  risk  posed  by  this  project  to  the  Louisiana  bald  eagle 
population  and  would  greatly  facilitate  the  preparation  of  a  favorable 
biological  opinion. 
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r.'operation  of  your  staff  in  this  effort  has  been  appreciated.  If  you 
h  to  discuss  this  matter  further  with  a  member  of  my  staff,  please 
tact  Mr.  Fred  Bagley  (601/960-4900). 


Endangered  Species  Field  Office 

Regional  Director,  FWS,  Atlanta,  GA  (AFA/SE) 

Department  of  Wildlife  &  Fisheries,  New  Orleans,  LA 
ES,  FWS,  Lafayette,  LA 


DEPARTMENT  OF  THE  ARMY 

NEW  ORLEANS  DISTRICT  CORPS  OF  ENGINEERS 
P  O  BOX  60207 

NEW  ORLEANS.  LOUISIANA  70  I  60 

August  28,  1984 

Planning  Division 
Environmental  Analysis  Branch 


Mr.  Dennis  B.  Jordan 

U.  S.  Fish  and  Wildlife  Service 

Jackson  Mall  Office  Center 

300  Woodrow  Wilson  Avenue,  Suite  3185 

Jackson,  Mississippi  39213 

Dear  Mr.  Jordan: 

Reference  is  made  to  your  July  24,  1984  letter  and  several  ensuing 
telephone  conversations  with  Mr.  Fred  Bagley  of  your  office  concerning  the 
ongoing  endangered  species  consultation  on  the  potential  effects  of  the 
Louisiana  Coastal  Area,  Freshwater  Diversion  to  Barataria  Basin  project  on 
the  endangered  bald  eagle  (log  number  4-3-81-007).  In  that  letter,  you 
acknowledged  Chat  the  proposed  project  would  have  positive  impacts  on  the 
vitality  of  the  fresh  marsh  and  swamps  in  the  area  and  would  also  benefit 
bald  eagle  nesting  habitat.  However,  you  also  expressed  concern  over  the 
potential  impacts  of  pollutants  introduced  into  the  eagles'  feeding  habitat 
by  diversion  of  Mississippi  River  water  into  the  area.  You  indicated  that 
the  nesting  territory  located  on  the  Salvador  Wildlife  Management  Area  and 
within  the  proposed  7,425-acre  overflow  area  is  of  primary  concern  due  to 
its  proximity  to  the  diversion  site.  The  main  concern  is  that  bioaccumu¬ 
lation  of  toxic  substances  could  lead  to  reduced  nesting  success. 

In  view  of  the  significance  of  this  nest  to  the  recovery  of  the 
Louisiana  population  of  the  bald  eagle.  It  is  the  opinion  of  your  office 
that  the  New  Orleans  District  (NOD)  should  incorporate  a  commitment  into  the 
project  plans  to  compensate  for  any  future  loss  of  bald  eagle  reproductive 
success  in  the  area  due  to  project-linked  bioaccumulation  of  toxic 
materials.  The  commitment  to  compensate  should  include  a  list  of  actions 
one  or  more  of  which  would  be  employed  in  this  effort.  The  toxic  materials 
sampling  scheme  discussed  in  Biological  Assessment  Amendment  if2  should  allow 
association  of  reproductive  declines  with  increases  of  toxic  substances  in 
the  eagles'  food  chain.  Your  office  identified  the  following  actions  to  be 
included  under  the  commitment: 

(1)  Temporary  closure  of  the  diversion  structure  to  allow  identified 
pollut.ints  to  pass  before  re-initiation  of  diversion; 

v2)  Supplemental  feeding  to  provide  the  pair  a  clean  food  source; 
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.pLure  ui  the  adult  pair,  and  captive  propagation  of  their  young 
1  ..!cb  as  the  Patuxent  Wildlife  Research  Center  and  fostering 

•r.^ng)  of  t  .o  young  back  into  appropriate  habitat  in  southern 
ina ; 

i;  Fostering  or  hacking  of  young  bald  eagles  In  southern  Louisiana 
nirces  other  than  the  pair  which  nested  in  the  project  area. 

ised  on  our  atialyses  and  projections,  NOD  does  not  anticipate  that 
levels  of  contaminants  would  jeopardize  the  continued  reproductive 
;  of  the  Salvador  eagles.  However,  we  acknowledge  that  it  is  not 
fe  to  definitively  assess  the  identity,  concentration,  and  bioaccumu- 
characteristics  of  all  compounds  which  would  occur  in  the  Mississippi 
>ver  the  50-year  project  life.  Therefore,  it  is  not  possible  to  fully 
;  the  impacts  of  the  diversion  on  this  pair  of  eagles. 

le  to  the  uncertainty,  and  your  concern  regarding  this  matter,  NOD 
to  commit  to  action  (1).  In  the  event  of  any  significant  contaminant 
)n  the  river,  the  structure  would  certainly  be  closed  until  the  threat 
:sed.  This  would  be  done  to  insure  the  safety  of  all  organisms  in  the 
.ng  area,  including  the  eagles.  In  addition,  if  future  monitoring 
:es  that  unacceptable  levels  of  contaminants  as  a  result  of  project 
.on  are  adversely  affecting  the  eagles’  nesting  success,  action  (3)  or 
lid  be  employed  for  a  maximum  of  10  years.  As  you  have  suggested, 
nation  of  which  action  would  be  most  appropriate  would  be  done 
1  re-initiation  of  consultation  with  your  office.  However,  we  would 
>  emphasize  that,  if  and  when  a  problem  arises,  it  may  be  a  number  of 
.n  the  future.  It  would  not  be  prudent  to  limit  ourselves  to  these 
i,  as  it  is  possible  that  some  other  action  may  be  deemed  more 
•iate  by  our  agencies  at  that  time.  As  agreed  in  a  conversation  with 
id  Bagley  on  August  13,  1984,  action  (2)  would  be  eliminated  from 
:  consideration. 

!  hope  that  this  letter  will  facilitate  preparation  of  your  biological 
i  in  time  for  us  to  include  this  correspondence  in  our  final  report 
■s  scheduled  for  completion  by  September  30,  1984. 

lank  you  very  much  for  your  continued  cooperation  in  this  matter.  If 
^e  furtner  questions,  please  contact  Mr.  Dennis  Chew  of  my  staff  at 
i38-2523. 


Off  i>t>cr 


Eugene  S.  Witherspoon 
Colonel,  Corps  of  Engineers 
District  Engineer 
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DET.-ILED  anal  lo IS  OF  HABITAT  ACREAGE 


D.3.4.  The  following  Is  a  description  of  acreage  and  habitat  for  each 
freshwater  diversion  site  for  different  magnitudes  of  flow  broken  down 
by  reach  and  diversion  route. 
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SITE-SPECIFIC  IMPACTS  OF  DIVERSlOi:  ROl'TE  CONSTRICTION 
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Section  3-  HABITAT  ACREAGE  AFFECTED  BY  CONSTRUCTION  OF  FRESHWATER 


DIVERSION  ROUTES 

D.3.1.  This  section  contains  information  concerning  the  acreage  that 
would  be  affected  by  construction  of  the  various  freshwater  diversion 
routes.  All  acreages  used  in  this  section  are  based  on  designs  and 
information  contained  in  Appendix  C,  Engineering  Investigations. 

n.3.2.  The  section  is  presented  in  two  parts-  The  first  part 
identifies  the  methodology  used  to  identify  and  delineate  the  acreages 
involved  The  second  part  provides  a  more  detailed  analysis  of  the 
acreages  and  habitats.  The  information  presented  in  this  section  is 
used  in  evaluating  and  assessing  the  various  alternatives  in  plan 
formulation  and  provides  a  basis  for  the  Impact  analysis  presented  in 
the  Environmental  Impact  Statement. 

METHODOLOGY  USED  TO  DETERMINE  HABITAT  ACREAGE  AFFECTED  BY  CONSTRUCTION 
OF  THE  DIVERSION  ROUTES 

[;.3.3.  In  order  to  determine  impacts  due  to  direct  construction  of  the 
various  fresiiwater  diversion  routes  it  was  necessary  to  identify  the 
acreages  and  quantify  tlie  habitat  types  that  would  be  altered.  The 
rights-of-way  necessary  for  each  site  for  various  magnitudes  of 
diversion  were  drawn  on  1-24,000  US  Geological  Survey  quandrangle  maps 
based  on  information  contained  in  Appendix  C,  Engineering 
Investigations.  The  habitat  types  and  acreages  of  each  habitat  type 
were  determined  from  analysis  of  the  quandrangle  maps,  1978  high 
altitude  infrared  photos,  and  US  Fish  and  Wildlife  Service  habitat 
maps.  Field  trips  were  taken  to  each  site  to  supplement  and  confirm  the 
impact  analyses.  The  results  of  these  analyses  are  presented  in  tables 
n-3-1  and  D-3-2. 


D-  75 


n/ 


'  .  |gK__ - 

BARATARIA  LOUISIANA 

[DITION  Of  1979 
N^9»-«79000' IS 


Figure  2.  Location  of  the  North  and  South  Lafitte  Bald  Eagle  nests. 
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'.iiiijletes  consultation  under  Section  7  of 
Wi.‘  appreciate  your  cooperation  in  this  effort, 
or  comments  regarding  this  Biological  Opinion, 
Bagley  at  this  office. 


the  Endangered  Species  Act, 
If  you  have  any  questions 
please  contact  Mr.  Fred  M. 


Sincerely  yours, 

Dennis  B.  Jordan 
Field  Supervisor 
Endangered  Species 


uQoJii^ 


Field  Office 


cc:  RD,  FWS,  Atlanta,  GA  (AFA/SE) 

ES,  FWS,  Lafayette,  LA 

Department  of  Wildlife  &  Fisheries,  New  Orleans,  LA 
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inspections  of  the  habitat,  a  review  of  the  pertinent  literature, 
discussions  with  your  personnel,  a  review  of  your  biological  assessment, 
and  other  correspondence  as  indicated  under  Consultation  History.  Our 
opinion  is  based  upon  the  following  considerations. 

(1)  In  the  future,  without  the  project,  the  nesting  habitat  at  Lake 
Cataouatche  and  at  Lafitte  will  likely  be  severely  impacted  as  a  result  of 
saltwater  intrusion 

(2)  The  project  offers  the  opportunity  to  prevent  saltwater  intrusion 
and  thus  prevent  the  loss  of  bald  eagle  nesting  habitat  at  Lake 
Cataouatache . 

(3)  NODCE  has  committed  itself  to  a  tissue  sampling  program  within 
the  receiving  area  (page  17-18,  Biological  Assessment  Amendment  #2). 

(4)  NODCE  has  committed  itself  to  compensate  for  any  future  loss  of 
bald  eagle  reproductive  success  within  the  project  area  due  to  the 
bioaccumulation  of  toxic  materials. 

Conservation  Recommendations 

Over  the  course  of  this  consultation,  the  Service  has  made  two 
conservation  recommendations.  These  were  for  NODCE  to  conduct  a  tissue 
sampling  program  within  the  receiving  area  and  for  NODCE  to  commit  itself 
to  compensate  for  any  loss  in  eagle  reproductive  success  within  the 
project  area  due  to  bioaccumulation  of  toxic  materials.  You  have  been 
most  cooperative  in  accepting  these  recommendations.  Our  only  additional 
recommendations  are  as  follows. 

1.  All  construction  work  conducted  within  one  mile  of  the  Lake 
Cataouatche  eagle  nest  be  carried  out  during  the  non-nesting  period. 

May  15  -  October  1  of  any  year. 

2.  The  tissue  sampling  effort  be  conducted  3  years  prior  to  the 
initiation  of  freshwater  diversion  and  for  4  years  after  initiation  of 
diversion.  After  completion  of  the  4  year  data  gathering  period,  sampling 
should  continue  on  a  periodic  basis.  As  a  minimun,  we  recommend  that  such 
sampling  be  conducted  every  3  years  until  the  end  of  the  project  life,  or 
until  the  bald  eagle  no  longer  utilizes  the  project  area.  We  recognize 
that  the  final  determination  of  the  frequency  of  this  sampling  should  be 
based  on  our  agency's  mutual  review  of  the  7  years  sampling  data. 

Incidental  Take 

The  1982  amendments  to  the  Endangered  Species  Act  requires  addressing  of 
incidental  taking  from  proposed  actions  for  which  formal  consultation  is 
being  conducted.  In  our  view  there  will  be  no  incidental  take  associated 
with  this  project. 


Curi'ulatlve  Effects 


The  introduction  of  pollutants  to  the  bald  eagle  food  chain  in  the  project 
area  is  both  a  direct  result  of  the  project  and  a  cumulative  effect  of 
State  and  private  actions.  The  subject  project  will  introduce  the  water 
bearing  the  pollutants  to  the  eagle's  habitat.  Various  State  and  private 
actions  will  at  least  partially  determine  which  pollutants  are  present  in 
that  water. 

The  Biological  Assessment  Amendment  #2  states  correctly  that  much  of  the 
bald  eagle's  decline  has  been  attributed  to  the  accumulation  of  toxic 
materials,  especially  pesticides,  through  the  food  chain.  Most  of  these 
materials  have  not  killed  the  birds  outright,  but  have  resulted  in 
eggshell  thinning.  The  release  of  Mississippi  River  water  would  introduce 
pollutants  into  the  receiving  area  marsh  around  Lake  Cataouatche,  and 
these  pollutants  would  be  incorporated  into  the  food  chain  and 
bioaccumulated.  As  stated  in  Amendment  #2  and  in  Tables  5  and  6  of  that 
report,  it  appears  the  pollutants  would  not  result  in  immediate  and 
irreversible  harm.  Unfortunately,  the  long-term  effects  of  exposure  of 
eagles  to  the  broad  spectrum  of  low  level  toxic  materials  found  in 
Mississippi  River  water  is  unknown. 

According  to  Amendment  #2,  the  increased  concentrations  of  pollutants  in 
the  marshes  around  the  Lafitte  nests  would  be  minimal.  These  nests  are 
not  in  the  main  diversion  route  and  flows  through  Bayou  Rigolettes  and 
Bayou  Barataria  would  tend  to  restrict  the  flow  of  diverted  water  in  this 
area.  Also,  as  the  water  flows  over  the  marshes,  it  would  gradually  be 
cleansed  of  pollutants. 

In  Biological  Assessment  Amendment  #2  (page  17-18),  we  note  that  you  have 
committed  yourself  to  a  tissue  sampling  program.  We  feel  this  program  is 
essential  to  the  conservation  of  the  eagles  within  the  project  area.  As 
you  have  stated,  sampling  will  be  conducted  in  the  spring  and  fall  at  4 
stations  within  the  receiving  area,  with  five  individuals  each  of  catfish 
and  nutria  being  collected  at  each  station.  Avian  species  would  also  be 
collected.  One  acceptable  scheme  for  avian  species  collection  would  be  to 
collect  a  sample  of  five  mottled  ducks  each  fall,  and  five  gallinules  each 
spring  from  the  receiving  area.  Chemical  analysis  will  be  conducted  on 
these  samples  for  ERA  priority  pollutants  within  the  heavy  metal, 
pesticide,  and  PCB  groups  and  other  materials  as  described  in  the 
Biological  Assessment  Amendment  #2,  page  18. 

Biological  Opinion 

It  is  the  FWS'  Biological  Opinion  that  this  project  is  not  likely  to 
jeopardize  the  continued  existence  of  the  bald  eagle  or  result  in  the 
destruction  or  adverse  modification  of  critical  habitat.  (Critical 
habitat  has  not  been  designated  in  the  Federal  Register  for  bald  eagles  in 
the  southeastern  United  States.)  This  opinion  is  the  result  of  field 
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(1)  temporary  closure  of  the  diversion  structure  to  allow  identified 
pollutants  to  pass  before  re-initiation  of  diversion; 

(2)  supplemental  feeding  to  provide  the  pair  a  clean  food  source; 

(3)  capture  of  the  adult  pair,  and  captive  propagation  of  their  young 
at  a  facility  such  as  the  Patuxent  Wildlife  Research  Center  and  fostering 
(or  hacking)  of  the  young  back  into  appropriate  habitat  in  southern 
Louisiana;  and 

(4)  fostering  or  hacking  of  young  bald  eagles  in  southern  Louisiana 
from  sources  other  than  the  pair(s)  which  nested  in  the  project  area. 

August  28,  1984  -  NODCE  responded  to  FWS's  letter  of  July  24,  1984,  with 
a  commitment  to  employ  item  1,  3,  or  4  of  the  July  24  letter  if  future 
monitoring  indicates  that  unacceptable  levels  of  contaminants  resulting 
from  project  operation  are  adversely  affecting  the  eagles'  nesting 
success.  The  letter  went  on  to  say  that  as  it  may  be  many  years  in  the 
future  before  any  such  problem  develops  (if  ever),  it  is  possible  that 
some  other  action  may  be  deemed  more  appropriate  by  our  agencies  at  that 
time.  Therefore,  determination  of  which  action  would  be  most  appropriate 
would  be  determined  by  reinitiation  of  consultation  at  the  time  the 
problem  arises. 

Biological  Information 

Three  bald  eagle  nest  territories  are  involved  in  this  consultation.  One 
territory  is  located  within  the  7,425  acre  overflow  area  in  the  vicinity 
of  Lake  Cataouache,  St  Charles  Parish  (see  Figure  1).  Although  two  nests 
are  present,  only  one  of  these  has  been  used  by  eagles  in  recent  years. 

Two  bald  eagle  territories  are  located  in  the  vicinity  of  Lafitte, 
Jefferson  Parish  (Figure  2).  These  nests  are  located  approximately 
twenty-five  miles  southeast  of  the  Davis  Pond  site.  The  Biological 
Assessment  Amendments  1  and  2  have  presented  nest  success  data  on  these 
territories.  The  Lake  Cataouatche  nest  has  fledged  one  or  two  young  each 
year  since  1974.  The  Lafitte  nests  have  had  a  combined  nest  success  of 
one  or  two  young  fledged  each  year  since  1974.  The  total  nest  success  for 
Louisiana's  bald  eagles  was  18  fledged  young  in  the  1983-84  season. 


Under  current  conditions  all  three  nest  territories  are  faced  with 
eventual  destruction  of  the  nest  trees  due  to  increasing  salinity 
resulting  from  saltwater  intrusion  (based  on  Biological  Assessment 
Amendment  #2,  page  11  and  discussions  between  Mr.  Scott  Clark,  NODCE  and 
Mr.  Fred  Bagley,  FWS,  July  11,  1984),  The  proposed  project  offers  the 
opportunity  to  prevent  such  habitat  destruction  in  the  vicinity  of  the 
Lake  Cataouatche  nest  by  introduction  of  freshwater  from  the  Mississippi 
River.  Although  saltwater  intrusion  into  the  Lafitte  nesting  area  would 
be  reduced  by  the  proposed  project,  this  probably  would  not  be  sufficient, 
nor  of  long  enough  duration  to  aid  the  re-establishment  of  a  fresher  type 
vegetation  and  prevent  loss  of  the  nest  trees. 


cliCed  below  are  dates  and  subjects  of  correspondence  leading  up  to  and 
included  in  this  formal  consultation. 

^^:1tember  1980  -  New  Orleans  District,  Corps  of  Engineers  (NOOCE) 
requested  information  on  listed  and  proposed  threatened  and  endangered 
species  that  may  be  affected  by  the  proposed  project  with  the  diversion 
structure  located  in  the  Lac  des  Allemands  vicinity. 

October  15.  1980  -  FWS  responded  that  the  bald  eagle,  brown  pelican,  and 
Arctic  peregrine  falcon  may  occur  in  the  project  area. 

July  14,  1981  -  NODCE  provided  FWS  a  biological  assessment  and  concluded 
that  the  project  as  proposed  would  have  no  adverse  impact  on  the  subject 
species . 

July  28,  1981  -  FWS  concurred  with  the  July  14,  1981  biological 
assessment. 

January  28,  1983  -  NOOCE  amended  the  original  biological  assessment  by 
addressing  the  potential  impacts  on  threatened  and  endangered  species  of 
relocating  the  Barataria  Basin  freshwater  diversion  site  from  Lac  des 
Allemands  to  Lake  Cataouatche, 

March ^ 2 ,  1983  -  FWS  review  of  the  supplemental  assessment  revealed  that 
It  faTleT~to  consider  the  impact  of  increased  water  levels  (resulting  from 
the  project)  upon  bald  eagle  nesting  habitat.  FWS  requested  NOOCE  revise 
the  supplemental  assessment  to  address  this  matter. 

March  28,  1983  -  After  additional  review  of  the  January  28,  1983, 
assessment,  FWS  informed  NODCE  that  in  the  Service's  opinion  this  project 
may  affect  the  endangered  bald  eagle,  and  that  additional  information 
regarding  salinity,  water  levels,  and  contaminant  analysis  should  be 
developed  prior  to  initiation  of  formal  consultation. 

October  17,  1983  -  NODCE  informed  FWS  that  'several  institutional 
problems'  with  St.  Charles  Parish  had  caused  delays,  may  result  in  some 
modifications  in  project  design,  and  the  requested  additional  information 
would  be  delayed  until  the  situation  is  resolved. 

July  5,  1984  -  NODCE  provided  FWS  with  Biological  Assessment  (#2)  and 
indicated  that  formal  consultation  had  been  initiated. 

July  24,  1984  -  FWS  suggested  to  NODCE  that  a  commitment  be  incorporated 
into  the  project  plans  to  compensate  for  any  future  loss  of  bald  eagle 
reproductive  success  within  the  project  area  due  to  the  bioaccumulation  of 
toxic  materials.  Actions  suggested  to  be  included  under  the  commitment 
were  as  follows: 


United  States  Department  ci  the  Interior 

t  ISH  AM)  WILOLin  SrRVICf 
JACKSON  MALL  OFFICE  CENTER 
300  WOODROW  WILSON  AVENUE,  SUITE  3185 
JACKSON.  MISSISSIPPI  39213 

September  12,  1984 


Colonel  Eugene  S.  Witherspoon 

New  Orleans  District,  Corps  of  Engineers 

Post  Office  Box  60267 

New  Orleans,  Louisiana  70160 

Dear  Colonel  Witherspoon; 

This  letter  presents  the  Biological  Opinion  of  the  Fish  and  Wildlife 
Service  (FWS)  regarding  the  effects  of  the  Louisiana  Coastal  Area  Study 
(LCA),  Freshwater  Diversion  to  Barataria  Basin  Project  on  the  bald  eagle 
(Haliaeetus  leucocephal us) .  It  responds  to  your  letter  of  July  5, 

1984,  which  provided  additional  information  and  indicated  that  formal 
consultation  has  been  initiated.  This  letter  addresses  the  consultation 
requirements  of  Section  7(a)(1)  and  (2)  of  the  Endangered  Species  Act  of 
1973,  as  amended,  and  does  not  address  requirements  of  other  environmental 
statutes.  The  log  number  assigned  to  this  consultation  is  4-3-81-007. 

Project  Description 

Th*=  Barataria  Basin  aspect  of  the  LCA  study  would  introduce  freshwater 
from  the  Mississippi  River  into  the  Barataria  Basin  at  Davis  Pond,  St. 
Charles  Parish,  in  order  to  maintain  the  15  parts  per  thousand  (ppt) 
isohaline  at  the  "Ford  Line".  The  Barataria  Basin  diversion  facilities  at 
Davis  Pond  would  consist  of  a  box  culvert  control  structure  in  the 
Mississippi  River  levee,  an  inlet  channel  520  feet  long  with  a  bottom 
width  of  200  feet,  an  outlet  channel  11,250  feet  long  with  a  bottom  width 
of  200  feet,  levees  along  the  channel  and  13.3  miles  of  guide  levees  along 
the  overflow  area,  a  175-acre  dredged  material  disposal  area,  a  7,425-acre 
overflow  area,  5  weirs,  a  new  drainage  canal  4,000  feet  long  along 
Willowdale  Boulevard,  a  pumping  station  located  at  the  intersection  of  the 
new  drainage  canal  and  the  access  canal  south  of  U.S.  Highway  90,  and  an 
additional  pump  at  the  St.  Charles  Parish  pumping  station  on  Cousin  Canal, 
and  clearing  and  snagging  of  7.9  miles  of  drainage  canals.  To  achieve  the 
desired  isohaline  at  "Ford  Line",  Mississippi  River  water  would  be 
diverted  from  January  through  May  on  a  flexible  schedule.  Based  on  a 
typical  10-year  rainfall  cycle,  a  maximum  of  10,650  cfs  would  be  diverted 
once  every  10  years,  from  3,000  to  9,400  cfs  in  six  years,  and  little  or 
no  diversions  would  be  required  in  the  remaining  three  years.  During 
diversion,  water  would  flow  through  the  overflow  area  at  a  depth  of  1  to  2 
feet.  Duration  of  ponding  would  vary  depending  on  the  diversion 
necessary.  Flow  over  the  diversion  area  would  be  control  I  'd  by  a  system 
of  five  weirs  located  along  the  northern  shore  of  Lake  Cata'uatche.  This 
action  will  have  a  project  life  of  fifty  years. 
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Big  Mar  (Mile  81-5)  -  6,600  cfs 


Inlet  Channel; 

Structure : 

Outlet  Channel: 

Outlet  Channel  II: 

Outlet  Channel  III: 


4  acres  BLH 

4  acres  developed 
2.8  acres  developed 

18  acres  BLH 
6  acres  WS 

5  acres  Intermediate  marsh  (IM) 
9  acres  water 

0.5  acres  IM 

2  acres  spoil  bank 
44.5  acres  water 


Caernarvon  Guide 
Dike : 


10  acres  IM 
2  acres  spoil  bank 
17  acres  water 


Section  4.  METHODOLOGIES  FOR  ESTIMATING  HABITAT  CHANGES  IN  THE  STUDY 
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D.4.1-  This  section  contains  Information  concerning  the  methodologies 
used  for  estimating  the  without  and  with  project  habitat  acreages  for 
the  Baratarla  and  Breton  Sound  Basins.  Examples  of  the  calculations  for 
each  habitat  type  are  Included  as  well  as  tables  demonstrating  the  with 
and  without  project  habitat  acreages  over  the  project  life. 

METHODOLOGY  FOR  ESTIMATING  FUTURE  WITHOUT  PROJECT  HABITAT  ACREAGES  IN 
THE  BARATARIA  BASIN 

D.4.2.  Information  from  the  Mississippi  Deltaic  Plain  Region  (MDPR) 
Ecological  Characterization:  A  Habitat  Mapping  Study  (Wicker,  1980)i^ 
was  used  to  project  future  without  project  habitat  acreages  for  the 
Baratarla  Basin  portion  of  the  study  area.  The  MDPR  project  Identified 
and  measured  habitats  in  the  area  and  Illustrates  change  over  a  given 
period  of  time.  Two  sets  of  1:24,000  habitat  maps  were  prepared,  one 
for  1955-56  and  one  for  1978.  The  habitat  areas  for  each  time  period 
were  measured  using  an  electronic  digitizer.  By  calculating  the  change 
from  the  mid-1950's  to  1978,  it  was  possible  to  determine  the  habitat 
trends  which  occurred  during  the  22-year  period  and  apply  them  to  the 
period  1978-2035  by  reducing  the  remaining  acreage  in  each  year  by  the 
annual  loss  rate  determined  for  the  period  1956-1978. 

D.4.3.  Approximately  17  percent  of  the  Baratarla  Basin  portion  of  the 
study  area  was  not  covered  by  the  MDPR  mapping  project.  In  order  to 
determine  the  acreages  of  the  various  habitat  types  In  this  excluded 
area,  the  habitats  were  outlined  on  appropriate  1:24,000  United  States 
Geological  Survey  (USGS)  quadrangle  maps  and  then  electronically 
planimetered  at  the  New 'Orleans  District.  The  USGS  quadrangle  maps  were 

Wicker,  K.M.  1980.  Mississippi  Deltaic  Plain  Region  ecological 
characterization  :  a  habitat  mapping  study.  A  user's  guide  to  the  habitat 
maps.  US  Fish  and  Wildlife  Service,  Office  of  Biological  Services  FWS/OBS- 
79/07. 


visually  compared  with  October  1978  color  Infrared  photographs  when 
outlining  the  habitats  in  order  to  ensure  representation  of  1978 
conditions.  These  acreages  were  then  added  to  those  covered  by  the  MDPR 
study  and  the  trends  determined  in  the  MDPR  study  were  applied  to  the 
total  acreage- 

D.4.4.  Explanations  concerning  the  determination  of  future  without 
I'roject  acreages  for  the  various  habitat  types  are  presented  below. 

Table  D-4-1  sltows  the  resultant  acreages  in  tabular  form- 

BOTTOMLAND  HARDWOODS  (RLH)  AM)  WOODED  SWAMP  (WS) 

D.4.5.  Rased  on  the  MDPR  study,  the  Earatarla  Basin  contained  65,000 
acres  of  RITl  and  WS  in  1956  and  48,000  acres  in  1978- 

65,000  -  48,000  =  17,000;  17,000  ^  22  years  =  773; 

773  -t  65,000  =  1.19%  per  year 

Therefore,  a  1.19  percent  annual  reduction  rate  was  applied  to  the  total 
acreages  of  RLH  and  WS  in  the  Baratarla  Basin  area.  The  total  acreages 
of  these  habitat  types  in  1978  were  43,470  and  169,774,  respectively. 
These  acreages  Include  the  area  not  covered  by  the  MDPR  study. 

TOTAL  MARSH  (TM) 

D.4.6.  In  the  portion  of  the  Baratarla  Basin  covered  by  the  MDPR  study, 
there  were  532,700  acres  of  TM  in  1956  and  401,439  acres  in  1978. 

532,700  -  401,439  =  131,261  ;  131,261  22  years  =  5,967; 

5,967  t  532,700  =  1.12%  per  year 

Therefore,  a  1-12  percent  annual  reduction  rate  was  applied  to  the  total 
acreage  of  TM  in  the  Baratarla  Basin  area.  The  acreage  of  TM  in  1978 
was  465,797.  This  Includes  64,358  acres  of  fresh  marsh  not  covered  by 
the  MDPR  study. 


COMPARISON  OF  HABITAT  TYPES  WITH  ANO  WITHOLT  PROJECT  -  BARATARIA  BASIN 


FRESH/ INTERMEDIATE  MARSH  (F/I) 


D.4.7.  In  the  MDPR  study,  the  acreages  of  fresh  and  intermediate  marsh 
were  determined  for  1978;  however,  for  1956,  the  marsh  types  In  the 
study  were  classified  simply  as  fresh  versus  nonfresh.  Intermediate 
marsh  was  included  In  the  nonfresh  category.  It  was,  therefore, 
necessary  to  determine  tihat  portion  of  the  nonfresh  marsh  was 
Intermediate  In  1956.  It  is  known  that  the  Intermediate  marsh  portion 
of  the  nonfresh  category  lies  within  the  area  classified  as  brackish 
and  it  is  possible  to  determine  the  Intermedlate/bracklsh  versus  saline 
marsh  In  1956  because  a  dotted  line  depicting  the  brackish-saline  marsh 
Interface  Is  dra%m  on  the  1956  MDPR  habitat  maps.  The  acreages  of 
Intermedlate/bracklsh  versus  saline  were  determined  by  planlmeterlng . 
Once  the  acreage  of  the  Intermedlate/bracklsh  versus  saline  was 
determined,  it  was  necessary  to  determine  the  percentage  of  Intermediate 
versus  brackish.  In  order  to  obtain  this  Information,  the  assumption 
was  made  that  the  proportion  of  Intermediate  to  brackish  In  1956  was  the 
same  as  In  1978  as  shown  below. 

1978  acres  1956  acres 

Intermediate  84,382  Intermediate  =  43%;  43%  x  92,065  ■  39,588  I 

Total 

Brackish  111,661  Brackish  -  57%;  57%  x  92,065  -  52,477  B 

Total 

Total  196,043 

Once  the  intermediate  marsh  acreage  was  determined.  It  was  added  to  the 
fresh  marsh  acreage  to  yield  the  F/I  marsh  category.  Fresh  and 
intermediate  acreages  were  combined  because  the  wildlife  values  of  the 
two  marsh  types  are  similar. 

D.4.8.  The  total  acreage  of  F/I  marsh  in  the  Baratarla  Basin  In  1956 
was  303,097.  By  1978,  the  acreage  had  been  reduced  to  132,289. 

303,097  -  132,289  -  170,808;  170,808  22  years  -  7,764; 

7,764  f  303,097  -  2.56%  per  year. 
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Therefore,  a  2.56  percent  reduction  rate  was  applied  to  the  total 
acreage  of  I/I  marsh  in  the  Barataria  Basin  area. 

SALINE  MARSH  (SM) 

D.4.9.  As  discussed  previously,  the  nonfresh  marsh  types  were 
separated  on  the  1956  habitat  maps  and  their  acreages  determined  by 
planimeterlng .  The  1956  SM  acreage  was  determined  In  this  manner.  The 
1978  SM  acreage  was  electronically  digitized  in  the  MDPR  study  and  was 
readily  available. 

D.4.10.  In  1956,  there  were  177,126  acres  of  SM  in  the  Barataria  Basin 
and  157,489  acres  remained  in  1978. 

177,126  -  157,489  =  19,637;  19,637  22  years  =  893; 

893  157,126  •=  0.50%  per  year. 

Therefore,  a  0.50  percent  annual  reduction  rate  was  applied  to  the  total 
acreage  of  SM  in  the  Barataria  Basin  area.  The  total  acreage  of  SM  in 
1978  was  157,489  acres. 

BRACKISH  MARSH  (BM) 

D.4.11.  The  methodology  for  determining  the  acreage  of  BM  has  been 
discussed  previously.  It  can  be  assumed  that  the  difference  between 
total  marsh  and  the  combined  fresh/intermediate  and  saline  marsh  for  a 
given  year  equals  brackish  marsh  for  that  year.  Therefore,  the 
brackish  marsh  acreage  for  any  given  year  was  determined  as  follows: 

Total  Marsh  in  Year  -  Combined  F/I  and  Saline  Marsh  In  Year  « 
Brackish  Marsh  In  Year. 

The  projected  acreages  of  each  habitat  type  in  the  Barataria  Basin  area 
trere  determined  by  applying  the  annual  percentage  changes  to  each  future 
year  during  the  period  1978-2035.  The  base  year  (1978)  and  each  target 
year  (10-year  Increments)  acreages  were  extrapolated  and  tabulated  (see 
table  D-4-1). 


METHODOLOGY  FOR  ESTIMATING  FUTURE  WITH  PROJECT  HABITAT  ACREAGES  IN  THE 
BARATARIA  BASIN 


D.4.12.  Determining  habitat  acreage  changes  In  the  Baratarla  Basin 
under  with  project  conditions  Involved  estimating  the  magnitude  of 
habitat  type  shifts  and  land  losses  under  various  salinity  regimes.  A 
comparison  of  existing  and  projected  with  project  5  and  15  ppt 
Isohallnes  Indicates  that  any  shift  would  be  insignificant.  First,  the 
habitat  tea  affected  is  small  because  of  the  close  proximity  of  the 
isohalines  compared.  Second,  the  brackish  marsh  vegetation  can  tolerate 
the  reduced  salinities  and  the  f resh/lntermediate  vegetation  must 
outcompete  the  brackish  vegetation  to  completely  replace  it.  A  more 
significant  shift  in  habitat  would  occur  between  the  with  and  without 
project  conditljns.  No  reasonable  methodology  could  be  developed  to 
determine  the  fresh/lnterraedlate/bracklsh  marsh  shifts  during  the 
project  life.  In  the  large  zones  of  each  type  of  marsh,  changes  would 
be  subtle  and  could  vary  widely  from  location  to  location.  Since  it  is 
not  anticipated  that  project  feasibility  will  depend  on  the  shift,  the 
most  prudent  course  of  action  is  to  make  a  conservative  assumption  that 
no  significant  shifts  would  occur  in  the  habitat  types. 

D.4.13.  The  project  would  significantly  reduce  the  rate  of  marsh  loss 
in  the  area  over  project  life.  It  was  assumed  that  the  reductions  in 
rates  of  loss  for  the  various  marsh  types  would  be  50,  40,  and  30 
percent  for  fresh/intermediate,  brackish,  and  saline  marsh, 
respectively.  The  rationale  and  methodology  used  to  derive  the  50,  40, 
and  30  percent  reduction  rates  is  presented  in  the  methodology  for 
estimating  marsh  acreage  changes  for  future  with  project  conditions  on 
page  D-87.  The  project  claims  no  benefit  to  bottomland  hardwoods  and 
wooded  swamp;  therefore,  the  with  and  without  project  acreages  were 
assumed  the  same. 

D.4.14.  The  methodology  used  in  applying  the  reduction  rates  to  the 
without  project  marsh  acreages  is  described  below  and  the  results  are 
presented  in  table  D-4-1. 
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FRFSH/INTKRMEDIATE  MARSH  (FI) 

D.A.15.  By  1985,  year  1  of  project  life,  the  acreage  of  F/I  marsh 
without  project  Is  anticipated  to  be  164,002  acres.  By  2035,  It  Is 
anticipated  to  be  44,845  acres.  It  Is  assumed  that  loss  of  F/I  marsh 
would  be  reduced  by  50  percent  over  project  life. 

164,002  -  44,845  =  119,957;  119,957  x  .50  ■=  59,579: 

59,579  +  44,845  =  104,424  acres  In  2035  with  project 

BRACKISH  MARSH  (BM) 

D.4.16.  By  1985,  the  acreage  of  BM  without  project  Is  anticipated  to  be 
114,422  acres.  By  2035,  It  Is  anticipated  to  be  81,926  acres.  It  Is 
assumed  that  the  lose  of  BM  would  be  reduced  by  40  percent  over  project 
life. 

114,422  -  81,926  =  32,496:  32,496  x  .40  =  12,998; 

12,998  +  81,926  =  94,424  acres  In  2035  with  project. 

SALINE  MARSH  (SM) 

D.4.17.  By  1985,  the  acreage  of  SM  without  project  is  anticipated  to  be 
152,059  acres.  By  2035,  It  Is  anticipated  to  be  118,349  acres.  It  Is 
assumed  that  the  loss  of  SM  would  be  reduced  by  30  percent  over  project 
life. 

152,059  -  118,349  =  33,710;  33,710  x  .30  =  10,113; 

10,113  +  118,349  “  128,642  acres  In  2035  with  project 

TOTAL  MARSH  (TM) 

D.4.18.  The  difference  In  TM  In  2035  with  and  without  project 
represents  the  total  reduction  of  acreage  losses  over  project  life. 


Year 

2035 

327,810 

with 

With 

Without 

-245,120 

without 

F/I 

104,424 

44,845 

82,690 

acres 

BM 

92,924 

81,926 

SM 

128,462 

118,349 

82,690 

TM  327,810  245120  640  =  129  square  miles 


Therefore,  It  Is  projected  that  82,690  acres  or  129  square  miles  of  TM 
would  be  saved  In  the  Baratarla  Basin  with  project. 


METHODOLOGY  FOR  ESTIMATIKG  FUTURE  WITHOUT  PROJECT  HABITAT  ACREAGES  IN 
THE  BRETON  SOUND  BASIN 


D.4.19.  Information  from  the  Mississippi  Deltaic  Plain  Region  (MDPR) 
Ecological  Characterization:  A  Habitat  Mapping  Study  (Wicker,  1980)  was 
utilized  to  project  future  without  project  habitat  acres  for  the  Breton 
Sound  Basin  portion  of  the  study.  The  MPDR  project  Identified  and 
measured  habitats  In  the  study  area  and  Illustrates  change  over  a  given 
period  of  time.  Two  sets  of  1:24,000  habitat  maps  were  prepared,  one 
for  1955-56  and  one  for  1978.  The  habitat  areas  for  each  time  period 
were  measured  using  an  electronic  digitizer.  By  calculating  the  change 
from  the  mld-1950's  to  1978,  It  was  possible  to  determine  the  habitat 
trends  which  occurred  during  the  22-year  period  and  apply  them  to  the 
period  1978-2035  by  reducing  the  remaining  acreage  In  each  year  by  the 
annual  loss  rate  determined  for  the  period  1956-1978. 

D.4.20.  Explanations  concerning  the  determination  of  future  without 
project  acreages  for  the  various  habitat  types  are  presented  below. 

Table  D-4-2  shows  the  resultant  acreages  In  tabular  form. 

BOTTOMLAND  HARDWOODS  (BLH)  AND  WOODED  SWAMP  (WS) 

D.4.21.  Based  on  the  MDPR  study,  Plaquemines  and  St.  Bernard  Parishes 
contained  51,500  acres  of  BLH  and  WS  In  1956  and  34,000  acres  In  1978. 


51,500  -  34,000  -  17,500;  17,500  22  years  -  795; 

795  51,500  ■  1.54%  per  year. 


E 

flj 


Therefore,  a  1.54  percent  annual  reduction  rate  was  applied  to  the  total 
acreages  of  BLH  and  WS  In  the  Breton  Sound  Basin  area.  The  total  acre¬ 
ages  of  these  habitat  types  In  the  Breton  Sound  portion  of  the  study 
area  In  1978  were  9,479  and  1,006,  respectively. 

TOTAL  MARSH  (TM) 

D.4.22.  Based  on  the  MDPR  study,  In  the  Breton  Sound  Basin  area,  there 
were  224,183  acres  of  TM  In  1956  and  191,619  acres  In  1978. 

224,183  -  191,618  =  32,565  32,565  22  years  =  1,480; 

1,480  -f-  224,183  =  0.66%  per  year. 

Therefore,  a  0.66  percent  annual  reduction  rate  was  applied  to  the  total 
acreage  of  TM  In  the  Breton  Sound  Basin  area. 

FRESH/ INTERMEDIATE  MARSH  (F/l) 

D.4.23.  In  the  MDPR  study  the  acreages  of  fresh  and  intermediate  marsh 
were  determined  for  1978;  however,  for  1956,  the  marsh  types  in  the 
study  were  classified  simply  as  fresh  versus  nonfresh.  Intermediate 
marsh  was  Included  In  the  nonfresh  category.  It  was,  therefore, 
necessary  to  determine  what  portion  of  the  nonfresh  marsh  was 
Intermediate  In  1956.  It  is  known  that  the  intermediate  marsh  portion 
of  the  nonfresh  category  lies  within  the  area  classified  as  brackish  and 
It  Is  possible  to  determine  the  intermedlate/bracklsh  versus  saline 
marsh  In  1956  because  a  dotted  line  depicting  the  brackish-saline  marsh 
interface  Is  drawn  on  the  1956  MDPR  habitat  maps.  The  acreages  of 
Intermediate/  brackish  versus  saline  were  determined  by  planimetering . 
Once  the  acreage  of  the  Intermedlate/bracklsh  area  was  determined.  It 
was  necessary  to  determine  the  percentage  of  Intermediate  versus 
brackish.  In  order  to  obtain  this  information,  the  assumption  was  made 
that  the  proportion  of  Intermediate  to  brackish  In  1956  was  the  same  as 
In  1978  as  shown  below.  The  proportion  of  Intermediate  to  brackish 
marsh  In  the  Plaquemines  Parish  portion  of  the  Breton  Sound  Basin  was 
used . 
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1978  acres 


1956  acres 


rmediate  5,204  Intermediate  =  5-4%;  5.4%  x  81,500  =  4,401  I 

Total 

<lsh  90^5^  Brackish  =  94-6%;  94.6%  x  81,500  =  77,099  B 

Total 

1  95,750 

24.  Once  the  Intermediate  marsh  acreage  was  determined,  it  was 

1  to  the  fresh  marsh  acreage  to  yield  the  F/I  marsh  category.  Fresh 
intermediate  acreages  were  combined  because  the  wildlife  values  of 
two  marsh  types  are  similar. 

25.  The  total  acreage  of  F/I  marsh  in  the  Breton  Sound  Basin  area 
956  was  37,325.  By  1978,  the  acreage  had  been  reduced  to  13,595. 

37,325  -  1  3,595  =  23,730;  23,730  -t  22  years  =  1,079; 

1,079  +  37,325  =  2.89%  per  year 

efore,  a  2*89  percent  reduction  rate  was  applied  to  the  total 
age  of  F/I  marsh  in  the  Breton  Sound  Basin  portion  of  the  study 


ME  MARSH  (SM) 

16-  As  discussed  previously,  the  nonfresh  marsh  types  can  be 
rated  on  the  1956  habitat  maps  and  their  acreages  determined  by 
Lmeterlng.  The  1956  SM  acreage  was  determined  in  this  manner.  The 
SM  acreage  was  electronically  digitized  in  the  MDPR  study  and  was 
Lly  available. 

>56,  there  were  76,028  acres  of  SM  in  the  Breton  Sound  Basin  portion 
le  LCA  study  area  and  46,766  acres  remained  In  1978. 


76,028  -  46,766  =  29,262;  29,262  22  years  =  1,330; 

1,330  76,028  -  1.75%  per  year. 
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Therefore,  a  1.75  percent  annual  reduction  rate  was  applied  to  the  total 
acreage  of  SM  in  the  Breton  Sound  Basin  area.  The  total  acreage  of  SM 
In  the  1978  was  46,766  acres. 


BRACKISH  MARSH  (BM) 

D.A.27.  The  methodology  for  determining  the  acreage  of  BM  has  been 
discussed  previously.  It  was  assumed  that  the  difference  between  total 
marsh  and  the  combined  fresh/lntermedlate  and  saline  marsh  for  a  given 
year  equals  brackish  marsh  for  that  year.  Therefore,  the  brackish  marsh 
acreage  for  any  given  year  was  determined  as  follows: 

Total  Marsh  In  Year  -  Combined  F/I  and  Saline  Marsh  In  Year  - 

Brackish  Marsh  In  Year. 

D.4.28.  The  acreages  of  each  habitat  type  In  the  Breton  Sound  Basin 
portion  of  the  study  area  was  determined  by  applying  the  annual 
percentage  changes  to  each  future  year  during  the  period  1978-2035.  The 
base  year  (1978)  and  each  target  year  (10-year  Increments)  acreages  were 
extrapolated  and  tabulated  (see  table  D-4-2). 

METHODOLOGY  FOR  ESTIMATING  FUTURE  WITH  PROJECT  HABITAT  ACREAGES  IN  THE 
BRETON  SOUND  BASIN 

D.4.29.  In  order  to  determine  the  habitat  acreage  changes  under  with 
project  conditions  over  the  project  life  for  the  Breton  Sound  Basin, 
several  Important  assumptions  were  made.  First,  since  the  diversion  In 
this  area  would  introduce  fresh  water  directly  Into  relatively  higher 
salinity  areas.  It  was  assumed  that  significant  shifts  in  the  marsh 
types  would  occur.  Second,  It  was  assumed  that  the  diversion  would 
significantly  reduce  the  rate  of  marsh  loss  over  the  project  life.  It 
was  assumed  that  the  reductions  In  rates  of  loss  for  the  various  marsh 
types  would  be  50,  40,  and  30  percent  for  fresh/  Intermediate,  brackish, 
and  saline  marsh,  respectively.  The  rationale  and  methodology  used  to 
derive  the  50,  40,  and  30  percent  reduction  rates  Is  presented  In  the 
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discussion  of  Che  methodology  for  estimating  marsh  acreage  changes  for 
future  with  project  conditions  on  page  D-87.  The  project  claims  no 
benefit  to  bottomland  hardwoods  and  wooded  swamp;  therefore,  the  with 
and  without  project  acreages  were  assumed  the  same. 

D.4.30.  The  methodology  used  Co  determine  and  quantify  the  habitat 
shifts  and  with  project  acreages  Is  described  below  and  the  results  are 
presented  in  table  D-4-2. 

FRESH/INTERMEDIATE  MARSH  (F/I) 

D.4.31.  In  projecting  the  fresh/intermediate  marsh  area  under  with 
project  conditions,  two  significant  changes  were  quantified.  One  change 
is  In  the  increase  In  fresh/lntermedlate  marsh  and  the  decrease  In 
brackish  marsh  due  to  salinity  changes.  The  other  change  is  In  the 
reduction  in  the  rate  of  marsh  loss  due  to  a  more  stable  salinity 
regimen.  The  shift  between  fresh/lntermedlate  and  brackish  marsh  types 
would  occur  in  a  relatively  short  time  after  project  implementation  and 
the  marsh  loss  would  be  uniform  throughout  the  project  life.  Therefore, 
the  shift  In  marsh  types  was  quantified  first  and  the  resultant  acreage 
was  reduced  for  the  rate  of  marsh  losses. 

D.4.32.  The  increase  In  fresh/lntermedlate  marsh  and  the  decrease  In 
brackish  marsh  was  based  on  the  shift  In  the  5  ppt  Isohallne  under 
without  and  with  project  conditions.  Because  the  shift  Is  estimated  to 
occur  within  the  first  10  years  of  project  life,  the  without  project  and 
existing  3  ppt  isohallnes  are  approximately  the  same  at  initiation  of 
the  diversions.  Thus,  the  marsh  area  Involved  in  the  shift  Is  the  area 
between  the  existing  and  with  project  5  ppt  Isohallnes.  It  was  not 
reasonable  to  assume  that  the  entire  area  less  than  3  ppt  would  convert 
to  F/I  marsh  because  the  brackish  marsh  (BM)  vegetation  already  existing 
In  the  area  can  tolerate  the  reduced  salinities  and  the  F/I  vegetation 
must  outcompete  the  BM  vegetation  to  completely  replace  It.  Due  to  the 
lack  of  a  comparable  study  to  determine  the  percentage  of  brackish  marsh 
that  would  convert  to  fresher  marsh  types  under  these  conditions.  It  was 
assumed  that  approximately  30  percent  of  the  area  between  the  existing 


and  with  project  5  ppt  Isohallnes  would  become  F/l  marsh.  This  was 
based  on  meetings  and  conversations  with  Individuals  knowledge  In  the 
field  of  marsh  vegetation  ecology.  A  line  depicting  approximately  one- 
half  of  the  affected  area  with  less  than  5  ppt  salinities  was  drawn  on 
the  map.  The  line  represents  the  with  project  F/I  to  BM  Interface.  The 
existing  and  with  project  5  ppt  Isohallnes  and  the  line  representing  the 
new  F/I  to  BM  Interface  are  shown  on  plate  10  of  the  Main  Report.  The 
entire  affected  land  and  water  area  was  planlmetered  to  determine  the 
total  acreage  of  this  area.  The  total  acreage  of  the  affected  area  Is 
116,677  acres.  In  order  to  determine  the  acreage  of  F/I  marsh  In  this 
area,  representative  1:24,000  quadrangle  maps  were  selected  and  the 
marsh  to  open  water  ratio  was  obtained  from  the  MDPR  study.  Based  on 
the  land  and  water  ratio.  It  was  determined  that  80,507  acres  of  the 
affected  area  will  become  F/I  marsh. 

D.4.33.  The  rate  of  marsh  loss  which  would  occur  In  this  area  over 
the  project  life  was  determined  by  annualizing  the  loss  rates  between 
1956  and  1978  obtained  by  comparing  representative  quadrangle  maps.  The 
loss  for  this  area  was  calculated  to  0.92  percent  per  year.  Before 
applying  this  annual  reduction  rate  to  the  remaining  acreage  In  each 
year  over  the  project  life,  the  50  percent  with  project  reduction  In  the 
loss  rate  of  F/l  marsh  was  Incorporated  by  multiplying  by  the  reciprocal 
of  the  50  percent  reduction  In  loss  rate. 

0.92%  annual  loss  rate  x  .50  »  0.46% 

Therefore,  a  0.46  percent  annual  reduction  rate  was  applied  to  the 
remaining  acreage  each  year  of  project  life. 

BRACKISH  MARSH  (BM) 

D.4.34.  Once  the  with  project  F/I  area  and  F/I  to  BM  Interface  was 
established.  It  was  necessary  to  determine  the  new  BM  area.  In  order  to 
accomplish  this  task,  the  with  project  15  ppt  Isohallne  was  plotted  on  a 
1:250,000  scale  map.  It  was  assumed  that  all  marsh  Inside  this  line 
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woMld  become  brackish.  Once  the  new  brackish  area  was  established,  the 
methodology  used  to  determine  with  project  acreages  of  BM  was  very 
similar  to  that  described  above  for  F/I  marsh.  The  entire  new  area  was 
planlmetered  to  determine  the  total  acreage  of  the  brackish  area.  In 
order  to  determine  the  acreage  BM  In  the  area,  representative  1:24,000 
quadrangle  maps  were  selected  and  the  marsh  to  open  water  ratio  was 
obtained  from  the  MDPR  study.  The  total  acreage  of  the  new  brackish 
area  is  359,284  acres.  Based  on  the  information  In  the  MDPR  study, 
111,110  acres  of  the  new  area  will  become  BM. 

D.4.35.  The  rate  of  loss  which  would  occur  In  this  affected  area  over 
the  project  life  was  determined  by  annualizing  the  loss  rates  between 
1956  and  1978  obtained  by  comparing  representative  quadrangle  maps.  Th 
loss  rate  for  this  area  was  calculated  to  be  0.94  percent  per  year.  Th 
40  percent  with  project  reduction  In  the  loss  rate  of  BM  was 
Incorporated  by  multiplying  by  the  reciprocal  of  the  40  percent 
reduction  in  loss  rate. 

0.94%  loss  rate  x  .60  =  0.564% 

Therefore,  a  0.564  percent  annual  reduction  rate  was  applied  to  the 
remaining  acreage  each  year  of  project  life. 

SALINE  MARSH  (SM) 

D.4.36.  Based  on  the  projections  described  above,  no  SM  will  remain  In 
the  Breton  Sound  Basin  with  project  conditions. 


TOTAL  MARSH  (TM) 


D.4.37.  The  difference  In  TM  In  2035  with  and  without  project 
represents  the  total  acreage  saved  over  the  project  life. 


Year 

2035 

147,847 

with 

With 

Without 

-131 , 375 

without 

F/I 

63,93? 

2,555 

16,472 

acres 

BM 

83,909 

111,724 

SM _ 

0 

17,096 

16,472 

*  26  square  miles 

TM 

147,847 

131,375 

640 
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v.^iTHODOLOGY  FOR  ESTIMATING  MARSH  ACREAGE  CHANGES  FOR  FUTURE  WITH  PROJECT 
CONDITIONS 

D.4.38.  In  order  to  determine  reductions  In  rates  of  marsh  loss  in  the. 
study  area  due  to  project  implementation,  information  from  a  study 
conducted  adjacent  to  the  Atchafalaya  River  was  used.  Data  on  marsh 
loss  reductions  associated  with  operation  of  the  Bayou  Lamoque  structure 
was  not  available,  nor  would  i t  be  directly  applicable  in  this  analysis. 
Diversions  at  Lamoque  are  into  a  high  salinity  area  where  freshwater 
effects  are  neither  as  long-term  nor  as  extensive  as  diversions  at  the 
head  of  an  estuarine  system.  The  Lower  Atchafalaya  River  (LAR)  is  a 
large  area  in  Louisiana  where  fresh  water  flows  directly  into  a  marsh. 
The  LAR  runs  west  of  the  Terrebonne  Parish  marshes  and  thus  fresh, 
brackish,  and  saline  marshes  all  receive  approximately  similar  river 
Influence.  It  is  recognized  that  freshwater  diversions  in  Barataria  and 
Breton  Sound  Basins  would  be  at  the  head  of  the  estuary  and  would 
Influence  brackish  and  saline  marshes  to  a  lesser  degree  than  fresh 
laarshes.  The  situation  in  Terrebone  Parish  is  not  exactly  similar  to 
that  in  the  study  area,  but  it  is  the  only  area  where  marsh  reductions 
due  to  river  influence  have  been  analyzed. 

D.4.39.  Over  the  23  years  from  1955  to  1978,  all  of  Terrebonne  Parish 
experienced  marsh  loss  (Wicker,  1980).  A  study  by  Baumann  and  Adams 
(1981)  indicated  a  gain  in  marsh  during  the  1972-78  period  in  certain 
areas.  This  gain  was  during  the  high-water  years  of  1973-75  when 
extensive  sediments  were  carried  to  the  marshes.  Since  the  diversions 
proposed  in  this  report  would  not  contain  large  amounts  of  sediments, 
these  short-term  gains  were  not  utilized  in  the  loss  per  year 
calculations.  Figure  4-1  Illustrates  the  percent  marsh  loss  per  year 
from  1955-1978  by  quadrangle.  It  can  be  seen  that  quadrangles 
Influenced  by  the  LAR  experienced  far  less  loss  per  year  than 
quadrangles  further  east.  Table  D-4-3  show  the  number  of  acres  in  1955, 
the  number  of  acres  in  1978  and  the  loss  rate  per  year  for  selected 
quadrangles.  The  loss  per  year  is  calculated  by  dividing  the  1955-78 
loss  by  the  1955  acreage  and  then  dividing  the  answer  by  23  years. 
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TABLE  D-4-3 

MARSH  LOSS  IN  TERREBONNE 

PARISH 

Quadrangle 

//  acres 
in  1955-56 

#  acres 
in  1978 

Morgan  City  SW 

18,573 

17,464 

Morgan  City  SE 

34,468 

26, 192 

B.  Cocodrle 

22,833 

17,665 

Humphreys 

10,300 

9,172 

Plumb 

30, 129 

28,029 

Carencro 

39,719 

34,229 

L.  Penchant 

36,968 

31,128 

L.  Theriot 

30,774 

21,192 

Four  League 

19,195 

17,349 

Lost  Lake 

29,115 

26,575 

L.  Merchant 

28,468 

18,619 

B.  Sauveur 

36,297 

29,494 

E .  Bay  Junop 

13, 178 

11,975 

Grand  B.  du  Large 

15,605 

14,042 

Dog  Lake 

24,998 

19,386 

Cocodrie 

20,003 

14,233 

L.  Quitman 

26,321 

19,191 

Oyster  Bayou 

7,817 

7,017 

Point  au  Fer 

12,581 

11,281 

loss  rate 
per  year 


0.26% 

1.04% 

0.98% 

0.48% 

0.30% 

0.60% 

0.69% 

1.35% 

0.42% 

0.38% 

1.50% 

0.80% 

0.40% 

0.44% 

0.98% 

1.25% 

1.18% 

0.44% 

0.45% 
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FRESH  MARSH 


D.4.40.  The  Morgan  City  SW,  Plumb,  and  Carencro  quadrangles  were 
considered  typical  of  areas  that  receive  river  overflow  in  the  fresh 
marsh  zone.  The  marsh  loss  rate  for  the  western  fresh  marsh  was 
estimated  by  calculating  the  percentage  of  fresh  marsh  that  each 
quadrangle  contributed  to  the  total  zone.  That  percentage  was  then 
multiplied  by  the  annual  loss  rate  per  quadrangle.  Results  were  then 
added  to  obtain  the  loss  rate  for  the  entire  zone.  These  computations 
are  summarized  below. 

Western  Zone 


Morgan  City  SW,  21%  of  western  fresh  area  x  0.26%  loss  ••  0.035 

Plumb  34%  of  western  fresh  area  x  0.30%  loss  -  0.102 

Carencro _ 45%  of  western  fresh  area  x  0.60%  loss  *»  0.270 

Loss  rate  in  entire  western  zone  •  0.427  or  43% 

The  quadrangles  listed  below  are  considered  characteristic  of  those  that 
do  not  receive  any  input  of  nutrients  or  sediments  from  the  LAR.  They 
are  too  far  from  any  distributaries  of  the  LAR. 

Eastern  Zone 


Morgan  City  SE 

26.0% 

of 

eastern 

fresh 

area 

X 

1.04% 

loss 

s 

0.270 

B.  Cocodrie 

17.0% 

of 

eastern 

fresh 

area 

X 

0.98% 

loss 

- 

0.167 

Humphr eys 

76.0% 

of 

eastern 

fresh 

area 

X 

0.48% 

loss 

as 

0.036 

L.  Penchant 

27.3% 

of 

eastern 

fresh 

area 

X 

0.69% 

loss 

B 

0.188 

L.  Theriot 

22.2% 

of 

eastern 

fresh 

area 

X 

1.35% 

loss 

8 

0.300 

Loss  rate  in  entire  eastern  zone  •  0.961  or  96% 
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-«'.hiction  in  Innd  loss  rates  attributed  to  river  flows  was 
i-rmined  as  follows: 

0.967  -  0.437  =  0-537 

0.537  *  0.967  =  557 

ce  the  diversion  in  the  Louisiana  Coastal  Study  would  divert  only 
ited  amounts  of  sediment  to  the  fresh  marshes  of  Baratarla  and  Breton 
nd  Basin,  the  above  calculated  55  percent  reduction  In  Terrebonne 
Ish  was  reduced  to  50  percent  for  use  in  pro ject lr>,5  land  loss 
uctions  In  this  interim  report. 

iCKISH  MARSH 


.41.  The  quadrangles  listed  below  are  those  in  the  brackish  zone 
t  are  influenced  by  the  IJVR  (especially  via  Four  League  Bay). 


tern  Zone 

r  League  Bay 

26.0% 

of 

western 

brackish 

area 

X 

0.42% 

loss  =  0.109 

• 

imb 

8.0% 

of 

western 

brackish 

area 

X 

0.30% 

loss  =  0.024 

ter 

6.27 

of 

western 

brackish 

area 

X 

0.44% 

loss  =  0.027 

encro 

4.67 

of 

western 

brackish 

area 

X 

0.60% 

loss  =  0.028 

t  La  ke 

40.2% 

of 

western 

brackish 

area 

X 

0.38% 

loss  =  0.153 

• 

Bay  Junop 

5.4% 

of 

western 

brackish 

area 

X 

0.40% 

loss  =  P.022 

au  Fer 

17.0% 

of 

western 

brackish 

area 

X 

^.45^ 

loss  =  0.077 

Loss 

rate  in  entire  western  zone  * 

=  0.440  or  44% 

following  quadrangles  are  those  removed  from  river  influence  and  do 
receive  sediments  or  nutrients. 
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Eastern  Zones 


I, .  Mechant 
L-  Penchant 
B  .  Sauveur 
B.  Cocodrle 
L.  Quitman 


27.7%  of  eastern  brackish  area  x  1.50%  loss  =  0.415 

1.0%  of  eastern  brackish  area  x  0.69%  loss  *=  0-008 

48.6%  of  eastern  brackish  area  x  0.80%  loss  -  0.389 

0.07%  of  eastern  brackish  area  x  1.25%  loss  =  0.008 
10.8%  of  eastern  brackish  area  x  1.18%  loss  =  0.127 
Loss  rate  In  entire  eastern  zone  0.947  or  95% 


The  reduction  in  land  loss  rates  attributed  to  river  Inflow  was 
determined  as  follows: 


0.95%  -  0.44%  =  0.51% 

0.51%  -  0.95%  =  54% 

In  the  Rarataria  and  Breton  Sound  Basins  marsh  would  be  much  further 
removed  from  the  source  of  fresh  water  and  thus  would  receive  less 
s.diments  than  the  brackish  marsh  in  Terrebonne  Parish.  Thus,  it  is 
considered  appropriate  to  reduce  the  54%  Terrebonne  Parish  reduction  by 
14  percent  to  apply  to  Earataria  and  Breton  Sound  Basins.  Accordingly, 
.1  40  percent  reduction  was  utilized  in  calculating  land  loss  reductions 
in  this  Interim  report. 

SAI.rriE  MARSH 

D. 4.42.  The  two  quadrangles  of  saline  marsh  that  are  subject  to  river 
influence  are  Oyster  Bayou  and  E.  Bay  Junop. 

Western  Zone 

Oyster  Bayou  32%  of  western  saline  area  x  0.44%  loss  =  0.141 

E.  Bay  Junop  68%  of  western  saline  area  x0j^40%lc^s  =  0^^272 

Loss  rate  in  entire  western  zone  =  0.410  or  41% 
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he  five  quadrangles  listed  below  are  saline  marsh  that  Is  not 
nfliienced  by  the  LAR. 


astern  Zone 


rand  B  dii  Large 
.  Me chant 
•  Sauveur 
og  Lake 
ocodr le 


217  of  eastern  saline  area  x  0.44%  loss  =  0.092 
14%  of  eastern  saline  area  x  1.50%  loss  =  0.205 
11%  of  eastern  saline  area  x  0.80%  loss  =  0.087 

28%  of  eastern  saline  area  x  0.98%  loss  =  0.279 

2h%  of  eastern  saline  area  x  1^.25%  loss  =  0.259 

Loss  rate  In  entire  eastern  zone  =  0.922  or  92% 


eduction  fn  land  loss  rates  attributable  to  river  Inflows  was 
ctermlned  as  follows: 

0.92%  -  0.41%  =  0.51% 

0  51%  t  0.92%  =  55% 

n  Barataria  and  Breton  Sound  Basins,  the  saline  marsh  is  far 

vea  rrom  the  proposed  diversion  site.  This  marsh  would  receive  less 
Jlraent  than  does  saline  marsh  In  Terrebonne  Parish.  Thus,  the 
rebonne  Parish  reduction  rate  of  55  percent  was  reduced  by  an 
ddltlonal  25  percent  for  use  In  this  interim  report,  resulting  in  an 
verall  30  percent  reduction  In  rate  of  loss  of  saline  marsh. 


EXFXUTIVE  SUMMARY 


The  attached  document  is  the  final  report  of  the  Fish  and  Wildlife 
Service  ( FWS  )  on  the  tentatively  selected  plan  (TSP)  for  introduction 
of  Mississippi  River  water  into  the  Barataria  and  Breton  Sound  Basins 
of  southeastern  Louisiana.  The  TSP  was  developed  as  part  of  the 
Louisiana  Coastal  Area  Study,  authorized  by  resolutions  of  the 
Committees  on  Public  Works  of  the  United  States  Senate  and  House  of 
Representatives,  adopted  April  19  and  October  19,  1967,  respectively. 
This  report  was  prepared  in  accordance  with  provisions  of  the  Fish  and 
Wildlife  Coordination  Act  (48  Stat.  401,  as  amended;  16  U.S.C.  661  et 
s  e  q  .  ) . 

The  TSP  provides  for  diversion  of  Mississippi  River  water  via  control 
structures  to  be  located  at  Davis  Pond  (river  mile  118.4)  in  St. 
Charles  Parish  and  at  Big  Mar  (river  mile  81.6)  in  Plaquemines  Parish. 
The  Davis  Pond  structure  would  divert  up  to  10,650  cubic  feet  per 
second  lets')  of  river  water  into  a  series  of  open  marsh  ponds  north  of 
Lake  Cataouatche  and  thence  through  the  remainder  of  the  Barataria 
Basin,  while  the  Big  Mar  structure  would  divert  up  to  6,600  cfs  into 
the  Br'tton  Sound  Basin.  The  diversion  structures  would  consist  of 
gated  box  culverts  located  in  the  Mississippi  River  levees,  which 
could  control  the  amount  of  freshwater  introduced  so  that  optimum 
salinity  conditions  could  be  maintained. 

The  propi)sed  diversion  structures  would  reduce  the  rapid  marsh  loss 
and  saltwater  intrusion  being  experienced  throughout  the  study  area. 
The  reduction  in  marsh  loss  is  attributed  to  reduced  saltwater 
intrusion  and  increased  input  of  nutrients  and  fine-grained  sediments. 
(In  an  average  annual  basis,  there  will  bo  1  2,200  more  acres  of  marsh 
in  the  Breton  Sound  basin  under  with-project  conditions  compared  to 
w  1  t  h  o  u  r -p r o i ec t  conditions.  On  an  average  annual  basis,  there  will  be 
41,300  mort;  acres  of  marsh  in  the  Barataria  Basin  under  with-project 
conditions,  compared  to  wi thout -pro jec t  conditions. 

Studies  conducted  by  the  New  Orleans  District,  Corps  of  Engineers' 
Recreation  Planning  Section  considered  freshwater  and  saltwater 
sport  fishing  as  a  single  category.  Those  studies  revealed  that  access 
to  sportfishing  areas  will  continue  to  be  inadequate,  causing 
sport  fishing  effort  to  remain  constant  throughout  the  analysis  period 
(1985  to  2035).  However,  the  potential  catch  of  sportfishes,  largely 
rlependent  on  the  acreage  of  marsh,  will  decline  at  a  slower  rate  under 
with-project  conditions.  Assuming  that  the  value  of  sportfishing 
d. 'pends  in  part  on  catch  per  man-day,  the  average  valut'  per  man-day 
will  be  higher  with  the  project.  Consequently,  under  with-project 
conditions  the  average  annual  value  of  sportfishing  is  projected  to 
increase  bv  $36,000  in  the  Breton  Sound  Basin  and  $188,000  in  the 
Barataria  Basin. 

Becausi'  of  the  reduction  in  marsh  loss  and  the  creation  of  more 
favorable  salinity  conditions,  the  proposed  diversions  will  greatly 
benefit  e s t u a r i n e - d e p  ’ n d e n t  commercial  fisheries.  With  the  proposed 
fr.shwater  diversion  into  the  Breton  Sound  Basin,  the  annualized 
increase  in  the  value  of  commercial  harvests  of  shrimp,  oysters. 
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secnETABY 


Qg^PARTMENT  OF  WILDLIFE  AND  FISHERIES 

POST  OfMCr  OOX  IS5TO 

baton  rouge  la  70895 


Re:  Fish  and  Wildlife  Coordination  Act 

Report:  Louisiana  Coastal  Area  Study, 
Freshwater  Diversion  to  Barataria  and 
Breton  Sound  Basins 


Dear  Mr,  Fruge' : 

Personnel  of  our  technical  staff  have  reviewed  the  above  referenced 
report  produced  by  your  office.  As  you  are  aware,  we  have  worked  in  close 
cooperation  with  your  agency,  the  Corps  of  Engineers  (N.O.D.),  and  other 
agencies  in  evaluating  the  effects  on  fish  and  wildlife  habitats  and  resources 
that  would  result  from  the  tentatively  selected  plan  of  freshwater  introduction 
to  Barataria  and  Breton  Sound  Basins. 

We  are  in  general  agreement  with  your  findings,  and  specifically  with 
the  joint  FWS-Corps  analysis,  to  which  your  report  refers,  of  the  long-term 
effects  of  supplemental  freshwater,  sediment  and  nutrient  introductions  in 
reducing  salinity  levels  and  marsh  loss  in  the  project  area. 

To  a  considerable  extent,  our  involvement  has  been  concerned  with  basic 
research  and  documentation  of  salinity  conditions  that  are  most  conducive  to 
high  oyster  yields,  and  in  developing  estimates  of  project  related  increases 
in  oyster  production  that  would  result  from  the  restoration  of  optimal  salinity 
regimes  over  historically  productive  oyster  bottoms. 

We  concur  with  the  recommendations  for  authorization  and  funding  of 
the  tentatively  selected  plan  and  cooperative  studies,  involving  this  Depart¬ 
ment  and  other  federal  and  state  agencies,  for  the  design  and  development  of 
the  proposed  structures,  their  operation  and  maintenance,  and  the  necessary 
environmental  monitoring  programs. 

Sincerely  yours, 

0-  (St, -JA, 

Burton  Angelle 

Secretary 


JBA/CJK/fsb 


Af.  FqjBi  Employer 


UNITED  STATES  DEPARTMENT  OF  COMMERCE 

National  Ocoanic  and  Atmospheric  Administration 

NATIONAL  MARINE  FISHERIES  SERVICE 
Southeast  Regional  Office 
9450  Koger  Boulevard 
St.  Petersburg,  FL  33702 


September  28,  1984  F/SER112/DM: gog 

409/766-3699 


Mr.  David  W.  Fruge' 

'  .  '  '  au  pe  r V i sor 

D.S.  Fish  and  Wildlife  Service 

i’ .  0 .  Box  4  jO 5 

Lafayette,  I.i\  70502 


Dear  Mr .  Fruge ' ; 

As  requested  in  your  letter  of  September  20,  1984,  the  National  Marine 
Fisheries  Service  (NMFS)  has  reviewed  your  proposed  Fish  and  Wildlife  Coordination 
Act  Report  (FWt.AR)  on  the  tentatively  selected  plan  for  introduction  of  Missis¬ 
sippi  River  water  into  the  Barataria  and  Breton  Sound  Basins  of  southeastern 
1 ou 1 s  i  ana . 

IFie  NMFS  lullv  concuis  in  vour  findings  and  recomniendat  ions  as  relates 
t  tisFierv  resources  for  wfiiih  we  are  responsible.  In  addition  we  believe  the 
teasihilitv  of  future  enlargement  of  structures  to  maximize  project  benefits 
would  he  Letter  ensured  it  Kei ummenda t i on  4.  on  pages  ix  and  75  were  revised. 

It  should  reiomir.end  setting  aside  sufficient  adjacent  land  to  enable  future 
enlargement  ot  striutuies  without  tiaving  to  remove  valuable  buildings,  etc. 

I  I  arcomplisfi  t  fu  s  w»  suggest  tfiat  Recommendation  4.  state  in  essence 
that:  'Ttie  final  feisibilits  repnit  request  (1)  authority  to  secure  sufficient 

land  easements  and.oi  t  it  les  enafile  future  enlargement  of  the  proposed  structures 
'"i'  ’  autluait.  t  o  .iilatge  -lit  of  the  proposed  structures,  if  in  the  opinion 

o  1  t  lie  D  1  s  I  I  I  <  r  Kng  1  iH  e  I  c  ai  fi  e  i.  1  1 1  gemen  t  won  Id  be  justified  to  maximize  project 

fiene  tit'.,'' 

Ihe  "  i'pc  I  r  t  on  1  t  V  to  i  ev  i  ew  oid  'imment  on  this  comprehensive  and  thorough 
FWt'AK  is  a pp tao  i  .1 1  eil  . 

Sincerely  yotirs  , 


Chief,  Environmental  Assessment 
Branch 


,  \ 
^  Richard  J.  Ho' 


is^l'ar 


l^nd 


United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 
75  SPRING  STREET,  S.W. 

ATLANTA,  GEORGIA  30303 


SEP  2  7  1S84 


Colonel  Eugene  Witherspoon 

District  Engineer 

U.S.  Army  Corps  of  Engineers 

Post  Office  Bck  60267 

New  Orleans,  Louisiana  70160 

Dear  Colonel  Witherspoon: 

Enclosed  is  the  final  Fish  and  Wildlife  Coordination  Act  R^xart  on  the 
tentatively  selected  plan  described  in  the  draft  feasibility  report, 
"Louisiana  Coastal  Area,  Louisiana  -  Freshwater  Diversion  to  Barataria 
and  Breton  Sound  Basins."  Our  report  is  transmitted  to  you  under  the 
authority  of  the  Fish  and  Wildlife  Coordination  Act  (48  Stat.  401,  as 
amended;  16  U.S.C.  661  et  seq.). 

The  report  has  been  coordinated  with  the  Louisiana  Department  of 
Wildlife  and  Fisheries  and  the  National  Meurine  Fisheries  Service. 
Copies  of  the  letter  of  response  from  those  agencies  are  enclosed. 

Your  cooperation  in  this  natter  is  appreciated. 

Sincerely  yours ,  j 

tJMf 

Assistant  Regional  Director — 

Habitat  Resources 


FjTclosure 


^  r  . 
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acreage  in  Louisiana  were  obtained  for  the  years  1976-1980.  Total 
harvest  was  then  divided  by  total  acreage  of  leases  obtained  from  the 
LDWF  to  yield  pounds  per  acres  production.  Pounds  per  acre  were  then 
multiplied  by  the  net  return  to  the  fishermen  to  yield  value  per  acre. 
Detailed  calculations  concerning  the  value  of  these  lost  leases  Is 
presented  in  Appendix  F.  The  with  project  5  ppt  Isohallnes  for  both  the 
Barataria  and  Breton  Sound  Basins  are  shown  on  plate  10  of  the  Main 
Report . 
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would  remain  relatively  stable  throughout  the  life  of  the  project.  The 
Increase  would  be  due  to  a  variety  of  beneficial  factors,  including 
reduction  in  marsh  loss,  which  would  lead  to  increased  production  of 
detritus;  increased  levels  of  nutrients,  which  would  lead  to  greater 
productivity  of  phytoplankton  and  zooplankton  populations;  and  increased 
acreage  and  stability  of  areas  with  favorable  (5-15  ppt)  salinity 
regimes,  which  would  reduce  the  incidence  of  predation  and  disease  and 
restore  areas  which  were  historically  highly  productive  for  oysters. 

D.5.4.  The  100  percent  Increase  in  oyster  productivity  is  considered 
to  be  conservative.  The  massive  freshets  that  occur  with  openings  of 
the  Bonnet  Carre  Spillway  have  been  responsible  for  greater  Increases  in 
oyster  production  in  following  years,  as  have  the  more  localized 
diversions  at  Bayou  Lamoque  and  through  breaches  in  the  Mississippi 
River  eastbank  levee  above  Baptiste  Collette  Bayou.  Ronald  J.  Dugas 
(personal  communication,  24  November  1981  )J:./  stated  it  has  been  his 
experience  that  oyster  production  at  least  doubles  with  freshwater 
Introduction.  Written  documentation  supporting  this  increase  in  oyster 
production  is  presented  in  Exhibit  A  of  this  appendix. 

D.5.5.  Since  the  project  would  shift  Isohallnes  in  the  area  seaward, 
certain  inland  areas  presently  productive  for  oysters  would  become  too 
fresh.  It  was  assumed  that  areas  Inland  of  the  with  project  5  ppt 
Isohallnes  would  be  lost  to  oyster  production.  Maps  maintained  by  the 
Ix5ulslana  Department  of  Wildlife  and  Fisheries  (LDWF)  were  reviewed  to 
determine  the  acreage  of  leases  inside  the  5  ppt  Isohallnes.  In  order 
to  place  a  value  on  these  leases,  total  pounds  harvested  from  all  leased 


—  Ronald  J.  Dugas,  State  Oyster  Biologist,  Ix>uislana  Department  of  Wildlife 
and  Fisheries.  Mr.  Dugas  is  a  recognized  authority  on  oyster  biology  and  the 
oyster  fishery  in  Louisiana. 
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■'-rMnn  S.  ME-T-HonoLOGIES  USED  FOR  ESTIMATING  COMMERCIAL  FISH  AND 
WILDLIFE  BENEFITS 

Ij.5.1.  This  section  contains  an  explanation  of  the  methodology  and 
.:c.  ,'Ls  used  for  estimating  commercial  fish  and  wildlife  Benefits. 
Separate  discussions  are  presented  on  both  the  rationale  used  for 
estimating  increases  In  oyster  production  and  determination  of  acreage 
et  existing  oyster  production  which  would  be  lost  due  to  Implementation 
of  the  proposed  project. 

D45.2.  Benefits  to  coininercial  fish  and  wildlife  in  the  study  area  were 
directly  correlated  to  the  quantity  and  quality  of  wetland  habitat.  The 
relationship  between  wetland  habitat  and  fish  and  wildlife  productivity 
is  addressed  in  Appendix  A,  Section  6.8  of  the  EIS,  and  in  Exhibit  A  of 
this  appendix.  The  acreages  of  each  habitat  type  and  the  methodologies 
by  which  they  were  determined  are  presented  in  Section  4  of  this 
appendix.  Under  with  project  conditions,  there  would  be  a  reduction  in 
rate  of  loss  of  wetland  habitat.  Therefore,  more  habitat  would  exist 
and  fish  and  wildlife  productivity  would  be  increased.  Benefits  are 
attributable  to  the  net  Increase  in  harvest  of  these  resources  over  the 
life  of  the  project.  This  net  Increase  in  future  harvests  was  then 
valued  at  current  prices,  adjusted  for  yearly  fluctuations,  and 
expressed  in  present  value  terms  as  of  the  base  year  of  project  life. 
Detailed  benefit  calculations  are  presented  in  Appendix  F. 

D.5.3.  Although  the  quantity  and  quality  of  wetland  habitat  is 
responsible  for  a  portion  of  the  oyster  benefits,  other  factors  were 
considered  as  well.  Estimates  are  that  oyster  production  would  Increase 
by  100  percent  with  the  proposed  project  In  place.  Oyster  benefits 
would  accrue  beginning  in  the  first  year  of  project  Implementation, 
gradually  rising  to  a  100  percent  Increase  In  productivity  by  the  5th 
year  of  salinity  management.  The  100  percent  increase  in  productivity 
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menhaden,  and  other  finfish  and  crustaceans  is  expected  to  exceed  $5.3 
million.  Freshwater  introduction  into  the  Barataria  Basin  is  expected 
to  produce  an  annualized  increase  in  commercial  harvests  of  shrimp, 
oysters,  menhaden,  and  other  finfish  and  crustaceans  valued  at  over 
$7.6  million. 

The  project-related  reduction  in  marsh  loss  will  also  benefit  wildlife 
populations  and  associated  sport  and  commc i c i a  1  uses.  Improved 
habitat  quality  and  reduced  rates  of  habitat  loss  in  the  Breton  Sound 
Basin  will  increase  wildlife  population  sizes  and  days  of  hunting 
opportunity  above  present  levels.  In  the  Barataria  Basin,  wildlife 
populations  and  hunting  opportunities  in  the  future  with-project 
condition  will  be  lower  than  at  present,  but  will  be  significantly 
higher  than  that  expected  in  the  future  wi thout-pro jec t  condition.  In 
the  Breton  Sound  Basin  an  average  annual  increase  in  the  net  value  of 
fur  animal  and  alligator  harvests  of  $138,000  and  $96,000, 
respectively,  is  expected.  In  Barataria  Basin  average  annual 
increases  of  $90,000  and  $85,000,  respectively,  are  expected  in  fur 
annual  and  alligator  harvest. 

Nearly  96  percent  of  the  benefits  of  the  TSP  are  attributable  to 
commercial  fisheries.  Applicable  laws  and  regulations  allow  100 
percent  Federal  funding  of  the  first  costs  of  commercial  fishery 
enhancement  projects  if  operation,  maintenance  and  replacement  costs 
are  assumed  by  non-Federal  interests  or  a  Federal  fisheries  agency. 
The  TSP  clearly,  then,  meets  the  requirements  for  full  Federal  funding 
of  first  costs.  The  TSP  could  be  implemented  as  a  mitigation  measure 
to  offset  the  role  of  the  Mississippi  River  levees  in  increasing 
coastal  wetland  loss  rates.  Cost  sharing  for  mitigation  of  fish  and 
wildlife  losses  associated  with  Federal  water  resources  projects  is 
the  same  as  for  the  project  purpose  causing  the  damages.  The  river 
levees  constructed  under  the  Mississippi  River  and  Tributaries  project 
authority  for  flood  control  are  a  totally  Federal  responsibility; 
therefore,  the  total  costs  for  mitigation  would  also  be  a  Federal 
responsibility  under  this  cost  sharing  scenario.  Another  approach  is 
to  have  the  State  of  Louisiana  assume  25  percent  of  the  project  costs, 
using  Louisiana's  Coastal  Environmental  Protection  Trust  Fund 
authorized  by  Act  41  of  the  Louisiana  Legislature,  with  the  Federal 
government  assuming  75  percent  of  the  project  costs.  This  approach 
fails  to  recognize  the  need  to  mitigate  the  effects  of  the  Mississippi 
River  levees,  but  would  preclude  placing  a  financial  burden  on  local 
governments.  It  is  the  position  of  the  FWS  that  the  TSP  should 
receive  full  Federal  funding,  under  either  the  commercial  fisheries 
enhancement  scenario  or  the  mitigation  scenario. 

The  FWS  recommends  that  the  following  measures  be  implemented  in  the 
interest  of  fish  and  wildlife  conservation: 

1.  The  TSP  be  recommended  for  authorization  in  the  final 
feasibility  report; 

2.  The  first  costs  of  the  proposed  project  features  be  borne 
totally  by  the  Federal  government; 
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3. 


The  final  feasibility  report  request  authority  for  funding 
of  pos  t -author  izat  ion  studies  to  include  participation  of 
the  FWS,  the  Louisiana  Department  of  Wildlife  and  Fisheries, 
and  the  National  Marine  Fisheries  Service  in  the  detailed 
design  of  the  proposed  structures,  the  development  of 
operational  and  maintenance  guidelines,  the  design  of  pre- 
and  pos  t -cons  true  t  ion  monitoring  studies  of  the  areas  to  be 
affected,  and  the  formulation  of  water  management  plans  for 
the  affected  areas; 

4.  The  final  feasibility  report  request  (a)  authority  to  secure 
sufficient  land  easement  and/or  title  to  allow  for  future 
enlargement  of  the  proposed  structures  and  (b)  authority  for 
enlargement  of  the  proposed  structures  if,  in  the  opinion  of 
the  District  Engineer,  such  action  would  be  justified  to 
maximize  project  benefits;  and 

5.  The  final  feasibility  report  recommend  authorization  for 
provision  of  bank  fishing  facilities  along  outflow  channels 
near  the  proposed  diversion  structures,  and  public  boat 
launching  ramps  at  locations  in  the  study  area  identified 
during  post-authorization  studies. 
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INTRODUCTION 


The  Louisiana  Coastal  Area  Study  is  being  conducted  under  the 
leadership  of  the  New  Orleans  District,  Corps  of  Engineers  (NODCE). 
The  study  was  authorized  by  resolutions  of  the  Committees  on  Public 
Works  of  the  United  States  Senate  and  House  of  Representatives, 
adopted  on  April  19,  1967,  and  October  19,  1967,  respectively.  Those 
resolutions  authorized  investigations  to  determine  the  advisability  of 
improvements  or  modifications  of  existing  works  in  the  Louisiana 
coastal  area  in  the  interest  of  hurricane  protection,  prevention  of 
saltwater  intrusion,  preservation  of  fish  and  wildlife,  prevention  of 
erosion,  and  related  water  resource  purposes. 

A  number  of  broad  studies  have  been  conducted  to  provide  basic 
information  on  the  important  factors  affecting  water,  marsh,  and  land 
areas  in  the  Louisiana  coastal  zone;  to  identify  problems  and 
determine  their  seriousness  and  urgency;  and  to  develop  possible 
solutions.  One  of  the  findings  of  those  and  other  studies  was  that 
the  sub-delta  marshes  of  the  area  are  experiencing  rapid  erosion, 
subsidence  and  salinity  increases,  to  the  detriment  of  fish  and 
wildlife.  Introduction  of  fresh  water  from  the  Mississippi  River  has 
been  identified  as  the  best  solution  to  this  problem  and  candidate 
diversion  sites  have  been  proposed.  A  feasibility-grade  evaluation  of 
several  of  these  candidate  sites  has  been  conducted.  This  report 
provides  an  analysis  of  the  effects,  on  fish  and  wildlife,  of 
tentatively  recommended  freshwater  diversion  sites  and  provides 
recommendations  regarding  operation  of  the  freshwater  diversion 
structures;  this  report  fulfills  the  Fish  and  Wildlife  Service's 
r e s p o n s  i  b  i  1  1  t i e s  under  provisions  of  the  Fish  and  Wildlife 
Coordination  Act  (48  Stat.  401,  as  amended;  16  U.S.C.  661  et  seq.). 


PROJECT  DESCRIPTION 


The  tentatively  selected  plan  includes  diversion  of  Mississippi  River 
water  into  the  Barataria  Basin  and  the  Breton  Sound  Basin  via 
structures  at  two  locations,  Davis  Pond  and  Caernarvon  (Figure  1). 

Davis  Pond  Site  -  This  site  would  have  a  structure  capable  of 
diverting  a  maximum  flow  of  10,650  cubic  feet  per  second  (cfs)  through 
a  series  of  gated  box  culverts  located  in  the  right  descending  bank  of 
the  Mississippi  River,  at  mile  118.4  Above  Head  of  Passes  (AHP),  near 
Mimosa  Park  in  western  St.  Charles  Parish  (Figure  2).  The  water  would 
enter  the  diversion  structure  via  a  5 20- f oo t - 1 ong  inflow  channel 
having  a  bottom  width  of  200  feet  and  side  slopes  of  1  vertical  on  3 
horizontal.  The  diverted  water  would  then  flow  through  a  2.1-mile- 
long  outlet  channel  (200-foot  bottom  width)  to  a  series  of  marsh  ponds 
north  of  Lake  Cataouatche  and  thence  through  the  remainder  of  the 
Barataria  Basin  (Hydrologic  Unit  IV).  The  diversion  structure  would 
be  comprised  of  six  240-foot-long  box  culverts,  each  measuring  15  feet 
by  15  feet.  The  outflow  channel  would  be  bordered  by  guide  levees 
having  a  crown  elevation  ranging  from  3  to  6  feet  National  Geodetic 
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Vertical  Datum  (NGVD)  and  a  crown  width  of  10  feet.  Dredged  material 
would  be  deposited  along  the  channel  and  shaped  to  form  the  guide 
levees;  excess  spoil  would  be  placed  in  shallow  open  water  areas  in  an 
attempt  to  create  175  acres  of  marsh. 

In  order  to  minimize  possible  conflicts  with  existing  drainage 
facilities  serving  residential  developments  in  the  area,  a  new 
drainage  canal  4,000  feet  long  and  5  feet  wide  would  be  excavated 
along  the  east  side  of  Willowdale  Boulevard.  A  pumping  station  would 
be  installed  at  the  intersection  of  the  new  drainage  canal  and  an 
access  canal  south  of  U.S.  Highway  90,  and  an  additional  pump  with  a 
capacity  of  100  cfs  would  be  added  to  the  existing  St.  Charles  Parish 
pumping  station  on  thousin  Canal.  The  plan  also  calls  for  clearing  and 
snagging  of  7.9  miles  of  area  drainage  canals.  The  diverted  water 
would  be  directed  into  a  7,425-acre  overflow  area  bordered  by  13.3 
miles  of  guide  levees.  Outflow  from  this  overflow  area  would  be  over 
five  weirs;  these  weirs  would  each  be  250  feet  long  and  would  have  an 
elevation  of  2  feet  NGVD  with  a  low  sill  elevation  of  minus  3  feet 
NGVD. 

Big  Mar  Site  -  This  site,  also  known  as  the  Caernarvon  Site,  would 
have  a  structure  capable  of  diverting  a  maximum  flow  of  6,600  cfs 
through  a  series  of  gated  box  culverts  located  in  the  left  descending 
bank  of  the  Mississippi  River,  at  mile  81.5  AHP ,  just  downstream  from 
the  town  of  Caernarvon  in  extreme  northern  Plaquemines  Parish  (Figure 
3).  The  water  would  enter  the  diversion  structure  via  an 
800-f oo t - long  inflow  channel  having  a  bottom  width  of  200  feet  and 
side  slopes  of  I  vertical  on  3  horizontal.  The  diverted  water  would 
then  flow  through  a  1 . 5 -m i I e - 1 ong  outlet  channel  (180-foot  bottom 
width)  into  Big  Mar,  an  unsuccessful  wetlands  drainage  project  that  is 
now  comprised  of  about  2,000  acres  of  shallow  open  water.  After 
entering  Big  Mar,  the  diverted  water  would  be  allowed  to  exit  into 
adjacent  canals  and  flow  throughout  the  Breton  Sound  estuary 
(Hydrologic  Unit  II).  The  diversion  structure  would  be  comprised  of 
nine  1 00-foot  -  long  box  culverts,  each  measuring  5  feet  bv  20  feet.  A 
t  wo-m  i  I  e -1  ong  dike  with  a  5-foot-wide  crown  would  be  built  along  the 
west  bank  of  Caernarvon  Canal  to  prevent  diverted  flows  from  entering 
the  canal;  the  elevation  of  the  dike  would  be  3  to  5  feet  NGVD. 
Dredged  material  will  be  deposited  on  a  45-acre  disposal  site  adjacent 
to  the  outflow  channel. 

Operation  and  Maintenance  -  The  operation  of  the  proposed  structures 
would  depend  on  the  need  to  supplement  rainfall  with  diverted  river 
water  in  order  to  maintain  desired  salinities  during  April  through 
September.  During  a  normal  10-year  rainfall  cycle,  heavy  rainfall 
occurs  3  years  in  10;  little  or  no  diversion  would  be  required  during 
those  years.  Substantial  diversion  of  river  water  would  be  required, 
on  the  average,  7  of  the  10  years  of  the  typical  rainfall  cycle.  As 
drought  years  normally  occur  only  1  year  in  10,  peak  flows  of  10,650 
cfs  at  the  Davis  Pond  Site  and  6,600  cfs  at  Big  Mar  would  be  required 
only  during  that  10-percent  drought  year.  In  the  6  years  (of  the 
average  10-year  rainfall  cycle)  when  moderate  rainfall  would  occur, 
diversion  rates  would  range  between  3,000  and  9,400  cfs  at  Davis  Pond 
and  between  1,800  and  5,800  cfs  at  Big  Mar. 
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The  day-to-day  operation  of  the  diversion  structures  would  be  guided 
ev  .1  comprenens  1  ce  monitoring  system  designed  to  gather  hydrological, 
watei  iinlity,  and  biological  data  from  a  network  of  sampling 
stations.  I'resent  plans  call  for  a  three-phase  monitoring  program: 
pre-construction,  pos t -c on s t r uc t ion ,  and  long-term.  The  3-year 
prec  intruction  monitoring  phase  will  supplement  available  data  and 
allow  measurement  of  baseline  conditions.  P  o  .s  t  -  c  o  n  s  t  r  ii  c  t  i  o  n 
monitoring  will  be  conducted  for  four  years  to  permit  assessment  of 
the  proposed  diversion  on  hydrology,  water  quality,  and  fish  and 
wildlife  populations;  that  program  will  also  provide  data  needed  to 
design  the  long-term  monitoring  program.  The  long-term  monitoring 
system  will  involve  a  network  of  sampling  stations  at  which  necessary 
hyd r o 1 og  i  c a  1  ,  water  quality,  and  biological  data  will  he  collected. 
The  pre-construction  and  po s t -c on s t r uc t  ion  monitoring  programs  will 
cost  $4,380,000;  this  amount  is  included  in  the  first  cost  of  the 
tentatively  selected  plan.  The  cost  of  the  long-term  monitoring 
program  ($235,000,  annually)  is  included  in  the  operation  and 
maintenance  cost  estimate.  The  NODCE  and  the  non-Federal  assuring 
agency  will  establish  an  interagency  advisory  group  to  design  and 
carry  out  the  monitoring  programs;  the  advisory  group  will  be 
comprised  of  representatives  of  Federal,  State  and  local  agencies  with 
expertise  in  water  quality,  fish  and  wildlife,  water  supply, 
navigation,  and  flood  control. 

The  operation,  mainteitance  and  replacement  costs  for  the  proposed 
diversion  structures  are  estimated  at  $455,000,  annually.  This 
expenditure  would  include  major  structure  repair  once  every  15  years, 
implementation  of  the  monitoring  program,  annual  maintenance  dredging 
of  19,800  cubic  yards  of  sediment  from  the  conveyance  channels,  major 
maintenance  of  levees  in  the  2nd,  3rd,  5th,  10th,  and  20th  year,  and 
other  minor  operation  and  maintenance  costs  during  the  50-year  life  of 
the  project.  A  summary  of  the  annual  benefits  and  costs  for  the 
proposed  diversion  structures  is  shown  in  Table  1. 


AREA  SETTING 
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Introduc  t ion 


The  area  to  be  impacted  by  the  proposed  diversion  sites  lies  within 
the  Mississippi  Deltaic  Plain  Region  of  southeastern  Louisiana  and  is 
included  in  Hydrologic  Units  II  and  IV,  generally  as  defined  by 
Chabreck  (1972).  The  inland  limits  of  these  units  generally  consist 
of  the  5-foot  m.s.l,  elevation  contour,  while  the  seaward  limits 
include  the  open  waters  of  the  Gulf  of  Mexico  just  beyond  the  barrier 
islands.  Hydrologic  Unit  11  is  generally  bounded  by  tlie  Bayou  La 
Loutre  ridge  and  the  Mississippi  River-Gulf  Outlet  on  the  north  and 
northeast,  and  bv  the  Mississippi  River  levee  i''n  the  west  and 
southwest.  This  unit  encompasses  the  open  waters  of  Bri  ton  Sound. 
Breton  Island,  located  at  the  seaward  limit  of  Breton  Sound,  is  part 
of  the  Chandeleiir  Islands  barrier  complex.  Hydrologic  Unit  IV 
(Barataria  Basin)  is  bounded  by  the  Bayou  Lafourche  ridge  on  the  west 
and  the  Mississippi  River  levee  on  the  north  and  east.  Barrier 
islands  separate  the  seaward  portion  of  the  Barataria  Basin  from  the 


6 


Table  1. 


Summary  of  Annual  Benefits  and  Costs 


Average 

Annual  Benefits 

First 

Cost 

Annual 

Cost 

Commercial 
Fishing 
&  Wildlife 

Recreation 

Total 

B/C  Ratio 

(Thousands ) 

Baratar  ia 

Basin 

$35,500 

$3,500 

$9,450 

$260 

$9,710 

2.8 

to  1 

Bre  ton 

Sound 

$15,300 

$1,470 

$5 , 740 

$310 

$6,050 

4.  1 

to  1 

TOTAL 

$50,800 

$4,970 

$15,190 

$570 

$15,760 

3.2 

to  1 

1.  U.S.  Army 

Corps  of 

Engineers 

(1984). 
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buif  >t  Mfxi  >1,  Grand  Isle,  Grand  'rt’rre  Islands,  Lanaux 

;  I,  .1'  s  i  1  1,1  :it  'inn.ini'd  barrinr  islands.  Major  habitats  include 
bocLomi  i.iu  hirdwsod  i.M'-sC,  woodi.-d  swamp,  fri'sli  t',  saline  marsh,  and 
associated  iresh  to  ■;  a  1  i  n  *■  water  bodies.  Tlie  major  navigation 
c  ii  a  n  n  e  '  s-  in  t  h  i  ,i  r  e  .  i  i  n  r  I  n  li  e  the  Mississippi  K  i  v  e  i'  ,  the  Gulf 

I  n  r  ic'astal  wat-.  rway,  the  Baratat  ia  Bay  Waterwav,  and  the  Mississippi 
River-Gnlf  Outlet.  The  study  area  boundaries  are  shown  in  Figure  4. 

I'i.iei'  wildlife  man  1,0  oiie.it  areas  operated  by  tlie  I.oii  i  s  i  ana  Department 
of  Wildlife  and  Fish'rii  s  (t.DWK)  are  located  in  tlie  study  area.  These 
incilnd.  Bohemia  Wildi.te  Management  Area  1 WMA  )  ,  Salvador  WMA  ,  and 
Wisner  WMA.  Bo'riemia  WMA  ;s  located  about  4  miles  south  of  East  Pointe 
a  La  Hache  in  central  Plaquemines  Parisli.  This  3  i  ,()l)0-ac  re  area  is 
owfU't-i  and  lease'  I  by  t  hi'  Or  leans  Levee  Board  and  managed  by  the  LDWF. 
Habitat  type;  011  tie'  WMA  range  from  bottoml.ind  hardwoods  along  the 
natural  levee  ot  the  Mi  esissipjii  River  to  saline  marsh  and  associated 
open  water  near  the  seaward  !  imits  of  t ho  area.  Salvador  WMA  is 
located  alviiig  the  northwestern  shore  of  Lake  Salvadiir  and  the  western 
shore  of  I.ake  tt  a  t  a  i,i  u  a  t  c  h  e  about  12  miles  southwest  of  New  Orleans  in 
St.  Charles  Parish.  'Mils  il, 000-acre  W.MA  is  owned  by  the  LDWF,  and 
consists  of  ])  r  e  d  om  1  n  1  n  t  1  y  fresh  to  intermediate  marsh  and  associated 
shallow  ponds.  Forested  wetlands  (primarily  wooded  swamp)  within  the 
Salvador  WMA  occur  a!  mg  Bayou  Bois  Piquant.  Wisner  WMA  is  located 
about  12  miles  soutli  of  f.eeville  in  southern  Lafourche  Parish.  This 
WMA  comprises  a  p  p  r  o  x  i  ma  t  (>  1  y  21,600  acres;  it  is  owned  by  the  Wisner 
Donation  Foundation  and  operated  by  t  li e  LDWF.  The  area  is 
p  r  e  d  om  i  n  an  t  I  y  brackish  to  saline  marsli  interspersed  with  canals, 
ponds,  and  lakes.  Cheniers  (relict  beach  ridges)  supporting  live  oaks 
and  other  woody  v  'getation  occur  in  the  southern  portion  of  the  area. 
Low  dunes  are  found  along  the  Gulf  beaches  which  form  the  southern 
boundary  of  the  area. 

Breton  Island  comprises  a  portion  of  Breton  National  Wildlife  Refuge, 
which  was  established  in  1904  and  is  managed  by  the  U.S.  Fish  and 
Wildlife  Service  (  FWS  '  .  Breton  Island  is  actually  two  adjacent 
islands  with  a  combined  length  of  about  3  miles  and  a  width  of  less 
than  1  mile.  'I'he  islands  support  sand  and  sand/shell  beaches  on  their 
gulf  shores,  back.id  by  low  sand  dunes.  The  lower  protected  portion  of 
the  islands  snppiirt  black  mangrove  thickets  and  saltmarsh. 

Description  of  Haoitats 

The  existing  and  projected  future  with  out-project  acreages  of 
vegetated  wetland  habitats  found  in  the  study  area  (Hydrologic  Units 

II  and  IV)  are  shown  in  Tabli'S  2  and  3,  respectively.  The  methodology 
used  in  projecting  future  w i t h o u t - p r o j e c t  acreages  was  developed 
jiiintlv  by  NODCF  and  FWS,  and  is  discussed  in  Appendix  D  of  the  NODCE 
Fe a  s  1  b  i  1  i  t  V  Re po  I  t;  FK  1 . 

It  should  he  uotid  that  the  marshes  and  adjacent  natural  levees  in  the 
study  are-j  are  the  products  of  deposition  of  riverborne  sediments 
transported  down  the  Mississippi  River  and  deposited  in  shallow  open 
water.  t.evi'e  construction  along  the  Lower  Mississippi  River,  coupled 
with  upstream  diversion,  bank  stabilization  and  reservoir 
construct  ion,  h.r;  great  Iv  reduced  freshwater  and  sediment  transport  to 
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Existing  v‘978)  and  future  wi thout -pro jec t  wetland  habitat  acres  in  the 
Breton  Sound  Basin  (Hydrologic  Unit  II),  Louisiana  Coastal  Area 


t  Type 

1978 

1985 

1995 

2005 

2015 

2025 

2035 

land  Hardwoods 

9,479 

8,527 

7,331 

6,303 

5,419 

4,659 

4,005 

Swamp 

1,006 

905 

778 

669 

575 

494 

425 

Intermediate  Marsh 

13,595 

11,072 

8,258 

6,159 

4,593 

3,426 

2,555 

ah  Marsh 

131,257 

130,538 

128,318 

125,052 

121,051 

116,546 

111,724 

Marsh 

46,766 

41,329 

34,641 

29,035 

24,335 

20,397 

17,096 

Marsh 

191,618 

182,939 

171 ,217 

160,246 

149,979 

140,369 

131,375 

3.  Existing  (1978)  and  future  without-pro ject  wetland  habitat  acres  in  the 
Barataria  Basin  (Hydrologic  Unit  IV),  Louisiana  Coastal  Area 


t  Type 

1978 

1985 

1995 

2005 

2015 

2025 

2035 

land  Hardwoods 

43,470 

39,947 

35,404 

31,378 

27,810 

24,647 

21,844 

Swamp 

169,774 

155,989 

138,249 

122,249 

108,593 

96,243 

85,298 

Intermediate  Marsh 

196,647 

164,002 

124,538 

97,632 

75,330 

58,122 

44 , 845 

sh  Marsh 

111,661 

114,422 

113,465 

108,471 

100,891 

91,788 

81,926 

Marsh 

157,489 

152,059 

144,625 

137,554 

130,829 

124,443 

118,349 

Marsh 

465,797 

430,483 

384,628 

343,657 

307,050 

274,343 

245,120 
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the  study-area  wetlands.  Reduced  freshwater  inflow  and  extensive 
canal  dredging  has  led  to  saltwater  intrusion  into  the  study  area. 
The  net  result  of  these  factors  has  been  accelerated  subsidence  and 
erosion  of  marshes  and  swamps  and  a  conversion  to  more  saline 
vegetation  types  or  open  water. 

Recent  studies  (Wicker  1980)  have  shown  that  the  acreage  of  marsh 
located  roughly  in  that  portion  of  Hydrologic  Unit  IV  (Barataria 
Basin)  south  of  Lac  Des  Allemands  declined  from  532,500  acres  in  the 
mid-1950's  to  406,000  acres  in  1978,  a  reduction  of  nearly  24  percent. 
An  even  more  dramatic  reduction  was  documented  for  the  fresh  marsh 
category,  which  declined  from  263,500  acres  in  the  mid-1950's  to 
48,000  acres  in  1978,  a  reduction  of  nearly  82  percent.  Wicker  (1980) 
aggregated  Hydrologic  Units  I  and  II  into  a  single  unit  for  reporting 
the  results  of  wetland  mapping  studies.  Therefore,  separate  wetland 
acreage  data  for  the  Hydrologic  Unit  II  portion  of  the  study  area  were 
not  readily  available.  However,  an  analysis  of  data  for  the 
Plaquemines  Parish  portion  of  that  unit,  which  contains  the  bulk  of 
Hydrologic  Unit  II,  reveals  that  total  marsh  acreage  declined  from 
164,000  acres  in  the  mid-1950's  to  132,100  acres  in  1978.  This 
represents  a  reduction  of  31,900  acres  or  approximately  19.5  percent. 
Fresh  marsh  declined  from  25,200  acres  in  the  mid-1950's  to 
approximately  3,000  acres  in  1978,  a  reduction  of  88  percent.  The 
rapid  rate  of  marsh  and  forested  wetland  loss  in  the  study  area  is 
expected  to  continue  under  future  without-pro jec t  conditions  (Tables  2 
and  3).  The  following  is  a  general  description  of  the  various  wetland 
habitats  of  the  study  area. 

Bottomland  Hardwoods 

Bottomland  hardwood  forests  are  located  along  the  natural  levees  of 
the  Mississippi  Rive^*  and  its  abandoned  distributaries  which  extend 
into  the  marshes.  Portions  of  these  forests  are  temporarily  or 
seasonally  flooded,  and  are  classified  as  Palustrine  Forested  Wetlands 
(Coward  in  et  al.  1  979).  Common  vegetation  in  these  wetlands  includes 
water  oak,  overcup  oak,  Nuttall  oak,  green  ash,  pumpkin  ash,  bitter 
pecan,  red  maple,  mahaw,  green  hawthorn,  water  locust,  and  palmetto. 
Common  species  on  higher  grounds  within  this  habitat  type  include  live 
oak,  hackberry,  sweetgum,  honeylocust,  and  deciduous  holly. 

Wooded  swamp 

This  habitat  type  constitutes  semipermanently  fl  >oded  Palustrine 
F.)rested  Wetlands  (Cowardin  et  al.  1  979  ),  and  is  typically  located 
inland  from  fresh  marsh  areas.  Typical  woody  vegetation  includes 
baldcypress,  tupelogum,  Drummond  red  maple,  and  buttonbush. 
Herbaceous  vegetation  includes  duckweeds,  a  lligato  weed,  water 
hvacinth,  swamp  lily,  and  lizard's  tail. 

F  re  sh  marsh 

Tvpical  fresh  marsh  (Palustrine  Emergent  Wetlands,  Cowardin  et  al. 

1  9  79)  vegetation  includes  maidencane,  water  hyarinth,  p  ic  ke  re  Iweed  , 
a  1  1  i  ga  t  o  rwet'd  ,  and  bull  tongue.  These  marshes  are  found  inland  from 
t'ne  intermediate  marshes. 
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marsh 
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As  indie  it  d  by  the  name  of  this  marsh  type,  it  is  found  in  the 
transition  <:one  between  fresh  and  brackish  marsh.  Common  vegetation 
includes  saltmeadow  cordgrass,  deer  pea,  bulltongue,  wild  millet, 
southern  bulrush,  and  sawgrass.  The  intermediate,  brackish,  and 
salLsie  marsh  types  are  considered  Estuarine  Emergent  Wetlands 
(Coward  in  et  al.  1  979). 

Brackish  marsh 

This  marsh  is  generally  found  at  moderate  salinities  between  the 
saline  and  intermediate  marsh  zones.  Typical  vegetation  includes 
saltmeadow  cordgrass,  Olney's  threesquare,  and  leafy  threesquare. 

Saline  mars'n 

This  marsh  is  generally  found  in  areas  exceeding  15  parts  per  thousand 
(ppt)  average  salinity.  The  most  abundant  plant  species  in  this  zone 
are  saltmarsh  cordgrass,  saltgrass,  saltwort,  glasswort,  and  black 
rush.  Black  mangrove  is  frequently  found  in  association  with 
saltmarsh  cordgrass,  especially  on  the  leeward  side  of  barrier 
i  s  lands . 

Open  water 

Open  water  areas  include  both  freshwater  and  estuarine  types.  Fresh 
open  waters  include  marsh  ponds  less  than  20  acres  in  size  (Palustrine 
Open  Water,  CowarJin  et  al.  1979)  and  lakes  (Lacustrine  Open  Water, 
Cowardin  et  al.  1979)  such  as  Lac  Des  Allemands  and  Lake  Cataouatche. 
Salinities  in  fresh  open  waters  usually  do  not  exceed  0.5  parts  per 
thousand  (ppt).  Estuarine  open  water  (Estuarine  Subtidal  Open  Water, 
Cowardin  et  al.  1979)  includes  the  ponds,  lakes,  bays,  and  sounds 
where  salinities  usually  exceed  0.5  ppt.  In  some  cases,  shallow  open 
waters  are  dominated  by  plants  that  grow  on  or  below  the  water 
surface.  Such  areas  are  termed  Palustrine  Aquatic  Bed  (Cowardin  et 
al.  1979)  in  fresh  areas,  and  Estuarine  Aquatic  Bed  in  estuarine  open 
water  areas.  Common  Palustrine  Aquatic  Bed  vegetation  includes  water 
hyacinth,  coon  tail,  fanwort,  and  southern  naiad.  Widgeongrass  is 
usually  the  dominant  plant  species  in  the  Estuarine  Aquatic  Bed 
habitat  type. 

Barrier  Is ] ands 

The  barrier  islands  support  sand  and  sand/shell  beaches,  low  vegetated 
dunes,  and  tidal  wetlands  vegetated  by  black  mangrove  and  saltmarsh 
cordgrass.  Protected  shallows  found  in  association  with  these  islands 
sometimes  support  beds  of  seagrasses,  such  as  shoalgrass,  turtlegrass, 
and  mana t eegra ss . 
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o.,i  1  '  .  tho  FWOP  0  .Midi  t  ion.  All  of  that  gain  would  o'.M.Mir  in  t  ho 

‘I'n  ;  n  t  o  r  a  !.  ■  in.iiMsii  tvpo;  luiwoViT,  with  not  roductions  on  c  ii  r  r  l  ilg 

run  I'ranhi  m  and  saliru-  marsh  tvpos.  !  ho  doo  1  i  no  in  braokish  marsh 
dot-  FWi’  conditions  would  r.-siilt  Irom  'ho  convorsion  of  this  marsh 
1)0  to  :ro;n  1  n  t  ■■  r  ;no  d  i  ri  r  ■>  mari'i.  dimilarly,  roductions  in  salinity 

..  .-xpo  tod  o  i-iMivor;  all  salino  marsh.,  not  lost  to  subsidonco  and 

oi  i  on  ,  t'l  brock  I  sh  Marsh  i\v  t  Im  yoar  I  49k. 

hvlril  igi  -  Fnit  iV  'liarataria  liasin),  t  ho  priinarv  (reshwater 
schargo  local  ion  would  bo  far  rtunovod  t  rtnn  t  ho  br.ackish  marsh,  and 
(■  ,1  h  i  t  C  in  tilt'  Ik  p  p  t  i  s  o  h  a  1  i  n  o  will  bo  mu  o  h  s  iiia  1  I  o  r  than  that 
r'.'cast"ii  for  t  ho  iirotoii  .'h.iund  Basin.  dims,  major  shilts  in  the 
stribution  of  marsh  typos  hav-'  not  been  prtijoctod.  dbe  primary 
f’l'r.'iict'  in  a>.:roage.s  (.d'ablo  II  '  ot  marsh  tvpos  nndor  KWtU’  versus  KWP 
lulitions,  t  luMi  ,  is  aCtributablo  to  roductions  in  the  rate  of  marsh 
ss  assoc  latt'ti  wit*'  tlu'  propos.'d  troshwater  divorsion.  Accordingly, 
t  incroasos  in  all  marsh  typ..'s  wouM  bt'  oxper  iencoti . 

e  prtiposod  plans  for  freshwater  diversion  would  not  directly  benefit 
t  h  >■  r  b  1.1  t  t  o  in  1  a  n  ti  hardwootls  or  wooded  swamp.  I’he  total  acreage 
ablos  2  and  ))  of  bottomlaiul  hardw-oods  in  the  study  area  is  expected 
decline  bv  over  50  percent  within  the  next  50  years  due  primarily 
clearing  t'or  agricultur'  and  industrial  and  urban  development, 
mi  larlv,  tht*  total  ■icreag''*  (Tables  2  and  3)  of  wooded  swamp  in  the 
udv  .iro.i  is  projected  to  decline  by  nearly  50  percent  over  the  next 
V'.Mif',;  liow.'ver,  thu  proposed  freshwatt'r  diver.sions  may  help  to 
■sorve  and  rejuv'.-nato  remaining  ba  1  dcypres  s t  upe  logum  swamp  in  the 
p  '  r  has  i  ns  . 

ring  divi'rsion  at  the  Davis  Pond  site,  water  would  be  ponded  to  an 
•rage  depth  of  2  feet  in  the  s em i - i mponnded  7,425-acre  overflow 
i-a,  with  witer  being  deeper  over  the  lower  marsh  areas  and  shallow 
absent  on  the  higher  ridge  portions  of  the  area.  Although  ponding 
ulf  adversely  impact  certain  species  of  trees  and  shrubs  which 
cnijv  higher,  drier  sites,  typical  swamp  vegetation  should  not  suffer 
verse  impacts.  According  to  Klimas  et  al.  (1981),  swamp  and  low 
■Ige  spi'cies  such  as  bitter  pecan,  buttonbush,  swamp  privet,  green 
h,  wa  t  e  r  loc  u  s  t  ,  ba  1  dc  vprt^  s  s  ,  tupelogum,  overcup  oak,  and  Nuttall  oak 

■  quite  water  tol'irant  and  can  survive  prolonged  flooding  for  more 

■  in  one  year.  The  fact  that  most  freshwater  diversion  will  occur 
r  i  n .;he  months  .of  lanuary  through  May,  most  of  which  is  a  dormant 
ri  il  tor  the  tree  species  in  the  overflow  area,  further  supports  the 
lief  that  advers-'  impacts  to  the  wooded  swamp  will  not  likely 


d  i  s  p  o  s  I  ,  subject  Co  applicable  Federal  and  S  C  a  C  e  p  e  r  tn  i  t  t  i  n  g 
activities.  In  all  likelihood,  FWS  would  oppose  the  permitting  (if  any 
proposal  to  drain  that  area. 

Generally  the  direct  adverse  impacts  on  fish  and  wildlife  resoui'ces, 
of  construction  and  maintenance  activities  associated  with  tlie 
diversion  structures,  are  viewed  as  minor  compared  with  the 
anticipated  beneficial  impacts  on  the  wetlands  of  the  hydrologic  units 
receiving  the  diverted  waters.  Accordingly,  no  detailed  analyses  of 
fish  and  wildlife  impacts,  associated  witli  the  habitat  losses 
resulting  from  construction  and  maintenance,  was  performed. 

Impacts  Associated  with  Freshwater  Diversion  into  the  Marshes  and 
Watf^ts  of  the  Receiving  Areas 

Habitat  Impac  ts 

The  greatest  beneficial  impacts  associated  with  these  diversions  would 
be  a  reduction  in  the  alarming  rate  of  marsh  loss  and  the  achievement 
of  a  more  favorable  salinity  regime  in  the  marshes  and  open  waters  of 
the  study  area.  As  previously  noted,  data  presented  by  Baumann  and 
Adams  (1982)  indicate  a  reduced  rate  of  marsh  loss  in  those  areas 
under  the  influence  of  Atchafalaya  River  flows,  compared  to  areas 
receiving  little  or  no  freshwater  influence  from  that  waterway. 
Several  factors  ar(?  believed  to  be  responsible  for  this  reduced  rate 
of  marsh  loss  in  areas  associated  with  riverine  inflow. 

Fine-grained  sediments  ar.?  transported  by  infl(">wing  fiesh  water  into 
marsh  areas  where  these  Si'dimeiits  settle  out.  As  reported  by  Delaune 
et  al.  (1978),  till!  I'lU  rapmen  t  .and  s  I  al>  i  1  i  7.a  t  i  on  I'f  suspended  inorganic 
sediment  hv  marsh  vegi'tation  is  an  important  process  whicli  helps  to 
maintain  el>'vation  with  r.-spect  to  sea  li’vel,  i.e.,  helping  to  offset 
s  u  h  >;  i  d  e  n  c  (‘ .  D.’laun.'  et  al.  (1978  )  also  noted  that  the  incoming 
s.’diin.’nt  also  .supplies  nutrients  for  plants  which  suhsi^  quen  1 1  y  enhance 
f  11  r  t  h  ('  r  .•  n  t  f  a  p  m .  ■  n  t  and  stabilization  <■)  f  sediments.  Artificial 
''nrichm<>nt  o  t  sev.'i.il  species  .if  marsh  plants  in  coa.stal  Louisiana 
witii  wast.'wat.'r  iron  a  monhadeii  p  roci' s  s  i  ng,  plant  increased  the  growth 
of  those  plants  bv  10  to  I  1  percent  (Payonk  1975  ).  Increased  plant 
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175  acres  Lit  open  water  will  be  used  as  a  dn'djjed  material  disposal  site  for 
ma  r  s  'n  c  re  a  f  i  on  . 


that  study  and  other  pertinent  references,  estimates  oS  pioiect- 
related  reductions  in  marsh  loss  were  developed  jointly  by  FWS  and 
NODCE  personnel.  A  detailed  account  of  the  me  t  liodo  1  .af;y  used  to 
determine  with-project  and  wi thout -pro jec I  habitat  acres  is  contained 
in  Appendix  D  of  the  FR  prepared  by  NODCE. 

The  proposed  freshwater  diversions  would  also  result  in  more  favorable 
salinity  conditions  conducive  to  improved  oyster  production.  In  order 
to  quantify  project  benefits  to  oyster  production,  meetings  were  held 
between  representatives  of  FWS  and  NODCE,  and  LDWF  personnel  having 
special  expertise  in  oyster  biology.  During  these  meetings,  maps 
developed  hy  NODCE  displaying  p  r  o  j  e  c  t  -  i  nduced  changes  in  isolialines 
were  studied  in  order  to  assist  in  estimating  project  benefits  to 
oyster  production.  A  detailed  explanation  of  the  methodology  used  to 
develop  estimates  of  p ro j ec t - r e  1  a t ed  increases  in  oyster  production  is 
contained  in  Appendixes  1)  and  F  which  accompany  the  FR  prepared  by 
NODCE. 

f-’ i  e  1  d  investigations  of  the  pricject  area  were  conducted  by  biologists 
with  the  FWS,  NtiDCE  ,  and  l.DWF  t  e.  gain  additional  information  regarding 
liabitat  tvpos  .uul  issociat.u  tish  and  wildlife  usi’  in  the  study  area. 
Knowledge  >'l)tained  during  thfs.-  investigations  wa.  supplemented  by 
i  n  t  e  r  p  r  e  t  a  t  i  o  n  o!  availahl.-  aerial  photography  and  habitat  maps 
prepared  f  ('  r  the  F  i  s  li  a  n  <i  W  i  1  d  1  i  f  e  Service's  National  Coastal 
Ecosvstems  T’'am  by  Wicker  .'t  al.  (1980). 

PROJECT  IMPACTS 

Project  impacts  on  fisli  and  wildlifC  habitat  quantity  and  quality  can 
be  divided  into  two  major  categories,  i  .  e  .  ,  habitat  alteration 
associated  with  c  on  s t r u c t  i  on  and  maintenance  of  diversion  structures 
and  assoc  iafod  channels,  and  impai.-ts  of  the  proposed  freshwater 
diversion  on  tlie  marslies,  open  waters  and  associated  productivity  of 
the  reci'iving  aio'as. 

Im£acts  Associated  with  Construction  and  Maintenance  of  Diversion 
Structures  and  Channels 

A  summarv  of  thi’  direct  c  iii  3  t  r  uc  t  i  on  and  ma  i  nt  eiianci'  impacts  of  each 
of  the  recommended  plan  is  shown  in  Table  9.  The  Davis  Pond 
site  would  impact  the  largest  acreage  (341  acres)  of  marsh,  wooded 
swamp,  bottomland  hardwoods,  and  agricultural  land;  the  Big  .Mar  site 
would  require  oiilv  44  acres  of  those  habitat  types.  Although  a  total 
of  21c  a  r  e  s  of  open  water  would  be  imj>acted  by  construction  at  the 
D.ivis  Pond  site,  173  acres  of  tiiat  would  be  used  as  a  dredged  material 
disposal  site  for  marsh  creation.  The  additional  I  00 -c f  s -c  a  pac i t y 
pump  added  to  the  existing  pumping  station  on  Cousin  Canal,  at  the 
request  of  St.  Charles  Parish,  could  facilitate  the  drainage  of 
approximately  413  acres  of  wooded  swamp  hccated  i  mmed  i  a  t  (' 1  y  west  of 
‘he  road  t  .1  Williiwdale  s  ii  h  ri  i  y  i  s  i  o  n  .  However,  drainage  ot  this  area 
would  likely  require  additional  ditching  and  associated  spoil 
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An  aiialy^iis  at  r  he  iinp.ier'i  n  f  tlie  t  i*n  C  a  t  i  ve  1  y  selected  Ireshwater 
diversion  teatnres  on  fish  and  wildlife  resources  was  performed  in 
cl  )Se  coop. 'rat  ion  with  p.'rsonnel  of  the  NODCE  Planning  Division  and 
th‘  :.hw'K.  I'hi;  ane.Ivsis  dealt  witli  two  major  types  of  impacts,  i.e., 
the  i'.rect  impacts  on  wildlife  habitat  associat.'d  with  construction 
an  i  Ilia  i  n  t  .01  a  nc of  th.'  diversion  structures  and  associated  channels 
and  water  in  a  n  .i  g  e  itii' n  t  features,  and  tlie  effects  of  introducing 
supplemental  ftesli  water,  sediment,  and  nutrients  on  salinity  levels 
and  marsii  loss  in  th.'  receiving  ar.ia.  An  effort  was  made  to  quantify 
both  mon.'tary  and  non-monetary  impacts  of  tlie  propostid  project  on  fish 
an.i  wildlife  resources. 

Mon.’tary  impacts  were  assessed  by  predicting  project  effects  on  sport 
fishing,  sport  hunting,  commercial  fisheries,  and  commercial  fur  and 
alligator  harvests.  A  hab i tat -based  evaluation  method  which  embodied 
the  principal  concepts  and  assumptions  of  FWS ' s  Habitat  Evaluation 
Procedures  was  utilized  to  assess  project  impacts  on  wildlife  habitat 
quality  and  quantity.  Details  of  the  procedures  used  in  the  economic 
analysis  are  described  in  Appendix  F  of  the  FR  prepared  for  this 
project  by  the  NODCE.  The  methodology  and  findings  of  the 
habitat -based  analysis  are  found  in  Appendix  A  of  this  report. 

For  both  the  economic  and  h  ab  i  C  a  t -b  a  sed  analyses,  the  primary  basis 
for  assessing  project  impacts  was  a  comparison  of  habitat  quality  and 
quantity  under  with-project  versus  w i thout-pro jec t  conditions.  The 
50-year  project  life  was  assumed  to  extend  from  1985  to  2035.  Because 
the  proposed  diversion  features  would  affect  the  Breton  Sound  Basin 
and  Barataria  Basin  (Hydrologic  Units  II  and  IV,  respectively), 
existing  and  anticipated  future  habitat  acreages  were  estimated  for 
each  of  those  units.  Existing  acreages  (Tables  2  and  3)  were  derived 
primarily  from  data  developed  by  Wicker  (1980)  and  stored  in  computers 
by  the  FWS ' s  National  Coastal  Ecosystems  Team  in  Slidell,  Louisiana. 
It  was  necessary  to  supplement  these  data  with  additional  acreage 
information  derived  by  p 1  an irae te ring  topographic  maps  covering  those 
portions  of  the  study  area  that  were  not  mapped  in  Wicker's  study. 
Estimates  of  future  wi  t  hou  t  ~p  ro  j  e  c  t  acreages  were  devtiloped  for 
s  I’ 1  e  c  t  e  d  major  habitat  types.  These  estimates  were  made  for  key 
target  years  spanning  the  50-year  project  life,  i.e.,  1985  through 
2035,  and  wer.’  based  on  the  loss  rates  calculated  from  Wicker  (  1980) 
lor  the  period  1955-56  through  1978. 

The  primary  basis  for  computing  project  benefits  to  fish  and  wildlife 
was  the  project-related  decrease  in  marsh  loss.  The  proposed 
introduction  of  supplemental  fresh  water  would  reduce  saltwater 
intrusion  and  associated  deterioration  of  fresh  and  intermediate 
marshes,  and  would  also  introduce  additional  nutrients  and  sediments 
that  would  increase  marsh  plant  growth  and  associated  peat  production 
and  reduce  subsidence  rates.  A  recent  study  by  Baumann  and  Adams 
(1982)  indicated  an  extremely  low  rate  of  loss  in  marshes  under  direct 
influence  of  Atchafalaya  River  overflow,  and  an  increasing  rate  of 
loss  with  increasing  distance  from  that  freshwater  influence.  Based  on 
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A  small  colony  of  brown  pelicans  nest  in  the  Queen  Hess  Island  area  in 
southern  Barataria  Bay.  At  least  one  nesting  colony  of  tlipse  birds 
has  been  re-established  on  the  Chandeleur  Islands. 

The  Arctic  peregrine  falcon  is  an  occasional  visitor  to  the  study 
area,  occurring  along  the  coast  during  the  fall  and  spring  migration. 

Other  Non-Game  Species 

Numerous  other  non-game  species  are  present  in  the  study  area.  These 
include  seabirds,  wading  birds,  shorebirds,  songbirds,  raptors,  land 
and  marine  mammals,  and  numerous  reptiles  and  amphibians.  Detailed  in¬ 
formation  on  the  location,  species  composition,  and  magnitude  of 
wading  bird  and  seabird  nesting  colonies  in  the  study  area  is 
contained  in  a  report  by  Keller  et  al.  (1984).  Common  wading  birds  in 
the  study  area  include  great  blue  heron,  little  blue  heron, 
black-crowned  night  heron,  Louisiana  heron,  green  heron, 
yellow-crowned  night  heron,  great  egret,  cattle  egret,  snowy  egret, 
reddish  egret,  white-faced  ibis,  and  white  ibis.  Wading  birds  occur 
in  the  forested  wetlands,  marshes,  and  barrier  islands  of  the  study 
area.  Seabirds  present  in  the  study  area  include  brown  pelican,  white 
pelican,  herring  gull,  laughing  gull,  ring-billed  gull,  gull-billed 
tern,  least  tern,  Forster's  tern,  Caspian  tern,  royal  tern,  and  black 
ski mme  r . 

Common  shorebirds  in  the  study  area  include  black-necked  stilt, 
s era  i  -  p  a  1  ma t e d  plover,  killdeer,  black-bellied  plover,  whimbrel, 
willet,  greater  yellowlegs,  lesser  yellowlegs,  American  oys tercatcher , 
and  sandpipers.  These  are  common  in  marshes,  along  beaches  and  bay 
shores  and/or  on  mudflats.  Raptors  commonly  observed  in  the  study 
area  include  red-tailed  liawk,  red-shouldered  liawk  ,  marsh  hawk, 
American  kestrel,  and  barred  owl.  Other  representative  non-game  birds 
include  prothonotary  warbler,  Carolina  wren,  cardinal,  white-eyed 
vireo,  robin,  long-billed  marsh  wren,  eastern  kingbird,  belted 
kingfisher,  boat-tailed  grackle,  and  red-winged  blackbird. 

Non  -game  mammals  are  numerous  in  the  project  area.  The  rice  rat  is 
Cl'' mm  on  in  the  marshes  of  the  project  area,  while  the  white-footed 
mouse,  short-tailed  shrew,  eastern  wood  rat,  and  nine-banded  armadillo 
are  representative  of  forested  lands.  The  Atlantic  bottle-nosed 
dolphin  is  the  most  common  marine  mammal  of  the  study  area,  found 
primarilv  in  the  Ijays,  sounds,  tidal  passes,  and  adjacent  gulf  waters. 

Reptiles  pres.Mit  ill  the  marslies  and  swamps  of  the  study  area  include 
the  American  alligator,  common  snapping  turtle,  alligator  snapping 
turtle,  sm-'oth  .s  o  f  t  s  h  e  1  1  turtle,  spiny  softshell  turtle,  red-eared 
turtle,  stinkpot,  green  anole,  broad-headed  skink,  d  i  ami'uidback  water 
.tiako,  banded  water  snake,  Gulf  salt  marsh  snake,  and  western  cotton- 
in.oith.  iloramon  amphihians  include  bullfrog,  pig  frog,  bronze  frog, 
leopard  frog,  Lesser  siren,  gulf  coast  toad,  green  tree  frog,  squirrel 
treetrog,  and  cricket  frog.  Of  the  above-listed  species,  onlv  the 
diamondback  terrapin  and  the  Gulf  s.alt  marsh  snake  are  common  in  the 
brackish  to  saline  marshes  of  the  study  area. 
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at'.  1,>  8.  V;)liu‘  at  potential  alligator  harvest  by  marsh  type  in  Hvdr. 'logic 
L'nits  II  and  IV,  Louisiana  Coastal  Area  a./ 


Marsh 

Type 

• 

Fresh- In  termed iate 

Brackish 

Saline 

Mean  iiarvest  i.  h  i  Je  s  /  ac  r  e  1 

On  it  ![  t Bret  on  Sound)  0.0050 

0.0032 

neg 1 igib  le 

Unit  !V  (Barataria  Basin)  0.0075 

0.0038 

1  t 

• 

Mean  value/hide  b/' 

$140.00 

$140.00 

n/a 

Mean  value  of 

meat /animal  c/ 

$75.21 

$75.21 

N/A 

Mean  total  val ue/ an ima 1 

$215.21 

$215.21 

N/A 

• 

Total  value  (gross)/ 
acre 

Unit  11 

$1.08 

$0.69 

neg 1 igib  le 

Unit  IV 

$1.61 

$0.82 

1  f 

• 

Net  value  (gross  value 
less  cost  of  harvest/ 
acre  d/ 

Unit  II 

$0.81 

$0.52 

negl  igible 

Unit  IV 

$1  .  21 

$0.62 

1 1 

» 

a/  Data  on  hide  value, 

mean  hide  length,  mean 

we ight  ,  and 

harvest  provided  by 

Ted  Joanen  and  David 

Richard,  Louisiana  Department  of 

Wildlife  and  Fisheries, 

Grand  Cheniere.  Louisiana. 

b  Based  on  mean  lengtti/hide  of  7  feet  and  mean  1983  hide  price  of  $20.00  per 
linear  foot. 

c'  Based  on  mean  dressed  we igh t /an ima 1  of  47.6  pounds  and  estimated  1983  mean 
price  of  $1.58  per  pound. 

d  Rased  on  cost  of  harvest  equal  to  25  percent  of  total  gross  value. 


0 


Table  7. 


Fur  catch  nod  value  by  marsh  type  tor  coastal  Louisiana 


Spec  ios 


Marsh  Type 

F  r  o  s  - 1  n  t  o  r  me  (i  i  a  t  e  Brackish 


Sa  1  1  iu‘ 


Muskrat 


Average  catch/acre  a/ 

0.0880 

0.0844 

0.0169c/ 

Value/ pe It  d/ 

$5.70 

$5.70 

$5.7'’ 

Va 1 ue /ac  re 

$0.5015 

$0.4811 

$0.0963 

Nutria 

Average  catch/acre 

0.3988b/ 

0.0864 

insignificant 

Val ue/ pe 1 t 

$7.76 

$7.77 

Value/acre 

$3.0940 

$0.6703 

i  n  s  i  g  n  i  f  i  c  a  n  t 

Mink 

Average  catch/acre 

0.0015 

0.001 1 

insignificant 

Val  ue ,/  pe  1 1 

$14.36 

$14. 36 

- 

Value /acre 

$0.0215 

$0.0158 

insignificant 

Ottpr 

Average  catch/acre 

0.0005 

0.0002 

i ns i gn i f i c  an  t 

Value/ pe 1 t 

$46.80 

$46.80 

- 

Value /aero 

$0.0234 

$0.0094 

insignificant 

Raccoon 

Aver<3ge  catch /acre 

0.0093 

e/ 

0.0078  f/ 

ins igni f icant 

Va  1  ue  /  pe  1  C 

$12.03 

$12.03 

- 

Va 1 ue /ac  re 

$0.1119 

$0.0938 

insignificant 

Total 

Average  ca t c h /ac r e 

0.4979 

0. 1 799 

0.0169 

Cross  val  ue  ''acre 

S3.  75 

$1.27 

$0.0963 

Net  V  a  1 u  e  /  a  c  r  0  ^ / 

$2.82 

$0.96 

$0.07 

a/  Avprag*’  catch  per  «acre,  unless  otlierwise  noted,  from  Palmisano  (  1973  ). 

b Ropr*’sonts  mean  of  fresh  an<l  intermediate  marsh  average  harvest/acre 
r-'ported  by  Palmisano  (  1973  ). 

c/  ('alculated  as  33  percent  of  brackish  marsh  average  harvest/acre  reported 
b Palmisano  (  1  9  7  3  ). 

'\  ■  H  a  s  e  (J  on  I97h-81  running  average  of  prices  received  hv  the  trapp^M  . 

e  X  p  r  e  s  s  t?  d  in  i9H3  dollars  tising  the  Consumer  Price  ln<!ox  for  Hide?;,  Sknis, 
Leather  and  Related  Products.  Base  price  data  compiled  by  Louisiana 
Deportment  of  wildlife  and  Fisiieries. 

e  /  R  [1  r  f*  s  r-  II  t  s  one  half  c*  the  combined  maximum  production  for  t  r  e  s  h  and 

intermediate  marsh  types  reported  by  Palmisano  (1973.1. 

t'  K"[' r.' sen  t  s  one*  hall  t!»e  maximum  value  reported  by  Palmisan(^  tl  9  7  3  J. 

Dost  ’f  tiarvfst  e-pials  33  ppreenf  of  gross  returns;  rie  t  v;j  1  m*  equals  groHS 
r-’tuMM  minus  co.st  ot  harvest. 


;  ;Dle  6.  Kstiraated  1978  sport  liunting  use  (man-days)  in  Hydrologic  Units 
II  and  IV  of  Coastal  Louisiana  a/ 


Hunting  Type 

II 

Hydrologic  Units 

IV 

Dee  r 

:»94 

5,703 

Small  game  b/ 

20,968 

52,075 

Waterfowl 

57,747 

141  ,565 

Other  marsh  birds  c/ 

38,924 

98,334 

Total 

118,033 

296,677 

a/  Data  compiled  by  New  Orleans  District  Corps  of  Engineers'  Recreation  Section. 


b/  Primarily  rabbit,  squirrel,  and  bobwhite. 

c/  Primarily  rails  and  snipe. 
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The  white-tailed  deer  is  the  only  big  game  mammal  found  in  the  study 
area.  It  is  found  in  bottomland  hardwood  forests  and  wooded  swamps, 
and  also  occurs  in  the  coastal  marshes,  especially  in  the  fresher 
marshes  interspersed  with  higher  ground  (i.e.,  natural  levees  and 
spoil  banks). 

Small  game  mammals  present  in  the  study  area  include  swamp  rabbit, 
eastern  cottontail,  gray  squirrel,  fox  squirrel,  and  raccoon.  Swamp 
rabbits  most  commonly  occur  in  the  wooded  swamps,  bottomland  hardwoods 
and  fresh  to  brackish  marshes  of  the  study  area.  The  eastern 
cottontail  is  most  frequently  found  in  association  with  pastures,  row 
crop  fields,  along  fence  rows  and  drainage  ditches,  and  forest  edges. 
Both  the  gray  and  fox  squirrels  occur  in  the  wooded  swamp  and 
bottomland  hardwood  forests  of  the  study  area.  Raccoon  are  found  in 
both  of  these  forest  types,  and  also  range  into  the  coastal  marshes  of 
the  study  area. 

Table  6  shows  the  estimated  1978  demand  for  sport  hunting  in  the  study 
area.  As  shown  in  that  table,  waterfowl  hunting  is  the  most  popular 
hunting  activity,  while  deer  hunting  supports  the  smallest  amount  of 
use . 

Commercial  Species 

The  marshes  and  forested  wetlands  of  the  study  area  support  a  variety 
of  commercially  important  furbearers.  The  most  important  of  these 
include  the  nutria,  muskrat,  raccoon,  mink,  and  river  otter.  Table  7 
provides  a  summary  of  the  average  per-acre  harvest  and  value  of  these 
species  by  marsh  type  in  coastal  Louisiana.  Other  fur  animals  present 
in  the  study  area  include  red  fox,  gray  fox,  bobcat,  beaver,  and 
opossum.  Most  of  these  species  art?  found  in  forested  art'as  ,  and  may 
venture  into  adjacent  open  lands.  The  opossum  is  also  a  common  marsh 
resident  when  higher  ground  is  located  nearby. 

Because  of  changes  in  regulations  developed  pursuant  to  the  Endangered 
Species  Act  of  1973,  controlled  sport  and  commercial  hunting  of  the 
American  alligator  is  now  allowed  in  the  study  area.  The  sale  of 
hides  and  meat  represents  an  important  new  source  of  income  for  local 
residents.  The  alligators  in  the  study  area  are  now  classified  as 
threatened  under  the  Similarity  of  Appearance  clause  of  the  Endangered 
Species  Act  of  1973.  Table  8  presents  the  value  of  the  potential 
alligator  harvest  in  the  various  marsh  types  of  the  study  area. 

Endangered  Species 

Species  other  than  the  American  alligator  which  are  present  in  the 
study  ari’a  and  protected  under  provisions  of  the  Endangered  Species 
Act  include  the  brown  pt’lican,  bald  eagle,  and  Arctic  peregrine 
falcon.  The  bald  eagle  is  associated  with  the  marshes,  swamps,  and 
adjacent  lakes  of  the  study  area  from  early  fall  to  late  spring.  Six 
recently  active  bald  eagle  nests  are  found  in  the  study  area,  witli 
most  of  th('  nests  found  between  Lac  Des  Allemands  and  Lafitte. 


area.  Wood  ducks  nest;  in  Che  wooded  swamps  and  s  e  a  sona  1  ly  -  f  looded 
'  >'‘CiiralanJ  irdwood  forests  of  t’ne  study  area,  and  additional  migrants 
;i  t  •  r  in  these  habitats.  Mottled  ducks  nest  in  the  fre.sh  to  saline 
aiarsh  's  ot  the  area.  Diving  ducks  which  winter  in  the  study  area 
include  ring-necked  dLick,  lesser  scaup,  hooded  merganser,  red-breasted 
mergansi^r,  bufflehead,  redhead,  and  canvasback.  Diving  ducks  are 
generally  most  common  in  bays,  sounds,  and  larger  marsh  ponds  and 
lakes.  The  largest  wintering  concentration  of  redheads  in  the  study 
area  is  usually  found  among  the  seagrass  beds  located  along  the 
Chaiideleur  Islands. 

For  Che  past  few  years,  t  lie  FWS  ,  in  cooperation  with  State  fisli  and 
wildlife  agencies  and  other  knowledgeable  individuals,  has  been 
identifying  key  privately-owned  wetland  areas  along  the  Central  Gulf 
Coast  Chat  are  considered  vital  habitat  for  wintering  waterfowl.  Ten 
of  the  14  key  wetland  units  identified  along  the  Central  Gulf  Coast 
are  located  in  coastal  Louisiana;  portions  of  two  of  these,  i.e.,  the 
Delacroix  Unit  and  the  Terrebonne  Unit,  are  located  in  the  study  area. 

The  Delacroix  Unit,  located  in  Hydrologic  Unit  II,  is  bordered  by  Lake 
Borgne  and  the  Mississippi  River-Gul:;  Outlet  on  the  northeast,  Breton 
Sound  to  the  s  o  u  C  h  e  a  s  t  ,  and  the  Mississippi  River  levee  on  the 
southwest  and  nortliwest  sides.  The  Delacroix  Unit  was  once  considered 
to  be  southeast  Louisiana's  most  productive  fur  and  waterfowl  marsh 
area,  but  now  supports  the  smallest  population  of  wintering  waterfowl 
of  all  the  key  wetland  areas  in  Louisiana.  Between  1969  and  1978, 
this  unit  supported  an  average  annual  population  of  19,200  wintering 
waterfowl.  The  drastic  decrease  in  wintering  waterfowl  in  the 
Delacroix  Unit  during  recent  years  is  attributed  to  rapid  conversion 
of  fresh  and  intermediate  marshes  to  brackish  and  saline  marshes,  much 
of  it  resulting  from  saltwater  intrusion  associated  with  construction 
of  the  Mississippi  River-Gulf  Outlet. 

The  Terrebonne  Unit  is  ranked  first  among  the  14  key  wetland  units  in 
the  Central  Gulf  Coast  region;  less  than  half  of  this  unit  is  located 
in  the  Hydrologic  Unit  IV  portion  of  the  study  area.  That  portion  is 
generally  bordered  on  the  west  by  Bayou  Lafourche  and  on  the  east  by 
Lac  Des  Allemands,  Bayou  Des  Allemands,  Bayou  Perot  and  Little  Lake; 
it  encompasses  virtually  all  of  the  wetlands  in  this  area  north  of  the 
latitude  of  Golden  Meadow.  During  the  period  1969-1978,  the 
Terrebonne  Unit  hosted  an  average  of  nearly  403,000  wintering 
waterfowl  per  year,  with  the  fresh  marshes  in  this  unit  supporting  87 
percent  of  this  total. 

Lesser  snow  geese  are  the  only  geese  which  winter  in  the  study  area  in 
significant  numbers.  These  are  usually  found  in  brackish  marshes 
supporting  three-cornered  grass  ( Sc irpus  o Iney i ) ,  such  as  is  found 
in  the  St.  Bernard  sub-delta. 

Other  marsh  birds  important  as  game  species  include  common  gallinule, 
purple  gallinule,  king  rail,  clapper  rail,  and  the  common  snipe.  The 
American  woodcock  winters  in  the  wooded  swamps  and  bottomland  hardwood 
forests,  while  the  mourning  dove  and  bobwhite  are  most  often 
associated  with  agricultural  fields  and  forest  edges  in  the  study 
area. 
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Tabic 


i\'joia}\C‘  aiuiiial  onnuinTcifll  hnrv.'sr  n/  v«i  1 1.*-  in.ij.  r  ■  •.  :  ;i  r  i 

J  <■  p  ■■  lul .  -  ti  f  i  i  t)  t  i  >.  !u-  s  aijc'  sli «*  1  I  i  i  s  li*  s  a  f  I  i  i  Iju  t  a  t  1  ■’  f  i '  ll'.  1 1  -  ■  1 1 


(  Bretv>n  Sound 

basin)  and  IV  tBarataiia  ha-sin) 

■,  Linii.siuna  ih.uist.jl  Ai 

Spec i e  s 

Hydroloj»ic  Unit  11  b/ 

Hydi  oloc,  ic  1 

Menhaden 

Harvest  c/ 

11.75 

225.81 

Value  d/ 

0.70 

13.55 

Sbr imp 

Harvest 

7.04 

23.23 

Adjusted  Harvest  e/ 

13.06 

42.26 

Value 

14.89 

48. 18 

0  V  s  t  e  r 

Harvest 

2.50 

4.05 

Adjusted  Harvest  f/ 

6.26 

10.13 

Val  lie 

9.  76 

15.80 

Croaker 

Harvest 

1.05 

15.25 

Value 

0.24 

0.92 

Blue  Crab 

Harvest 

1.25 

3.56 

Value 

0.42 

1  .21 

Seatrout  g/ 

Harvest 

0.36 

2.70 

V  a  1  ue 

0.23 

0.49 

Spot 

Harvest 

0.01 

2.88 

Value 

— 

0.14 

Rod  Drum 

Harvest 

0.  18 

0.36 

Va  1  ue 

0.09 

0.17 

'r  o  t  a  I 


Har ve  s  t 

24. 14 

277.84 

A  1  jus  f  ('d  Harve.s  t 

3  1. 42 

302 . 9'’< 

V  .'i  1  u  rv 

26.33 

80.4  6 

SOi'Kt 


K ;  N  ar  i  <1  n  ,1  I  Marinp  FiHlu»rio<i  Sfrvic«»  landini^  r<-c<u<l8  for  tho  years 
i'-WH.  compilefi  hy  New  (’rleaiis  Districr,  Corpa  of  KnguiiM-vrs. 


Hnrv<“it  refers  to  t«Ual  recorded  commercial  catch  of  a  particular  aperies 
fr^m  an  area.  '1  he  catch  from  offshore  water<;  wn-^  as-'M^f'd  to  inshore 
areas  based  on  the  relative  abundance  ot  estuarine  iri'irsh  liabitar. 

fatch  ‘.rom  Fhandeieur  and  hreton  Setjrjda  wa-^  d  i  s  aKi’ re  r,  « t  ri  on  flie  basis  of 
•  *  s  t  II  a  r  i  lie  marsh  habitat  an  1  nurserv  e,r<Min<ls.  A  aipniticant  p  o  r  t  i  ui  ol 
that  catch  was  landed  in  Mississippi,  Alabama,  and  bh'rida. 

M  i  1  I  i  ..)tis  of  pounds  . 

’•'illior'';  1  dh  ^  doM.ars.  Value  fior  aM  j.xcepf  <'vs!»‘ra  if'pres.-nts 

V  iniiua  .iv-*rai',e  I't  rxvessel  prices  brought  f<‘  price  o' ve  I  s 

u  ••  1  M  c  t  h  •’  (  *n  s  u  m-  •  r  P  r  i  r  n  Index  lor  toed.  Ave  r  n  >•  ••  price  }  o  r  ».'vstei>- 

I  i..u’.at  d  ior  period  I'Wh-lQHn. 


R  »*  f  1  ••  r  r  s  2  Of)  percent  increase  of  reported  inshore  i  1 1'  I  i  i;  p  ,  l>a  r>  e  d  o  ti 
'  u  r  V  '■  V  s  conducted  liy  I.ou  i  .s  i  ana  Pepa  r  t  in«Mi  f  ot  Wildlife  a  el  Fisheries  1  i  .  l  . 
White,  personal  •  - -t-.miin  i  ca  f  i  on  ,  let'er  dated  April  ?),  Id'd'. 


Hell,.  t 

h  f ) ;  I K.  ins 


percent  increase  f  reported  1  and  i  or. .  based  on  Mack-.n  and 
'e’l  and  I.indall  et  al.  (  19  72  ). 


Includes  t .  >  )  d  I  i  s  h  an  d  industrial  bo  r  t  om  f  i  s  h  .  (.’u  .a  n  t  1  t  i  e  s  (->  {  t  r  oa  k  • 

si)'r.  aiid  se  ir  roijf  calculated  alter  Lindall  <‘t  al.  (i^'.  ■. 


‘  1  b  '  1  •  1 

Un  its 
other 

rcial  harvest  ot  cat! 
[I  and  IV  of  coastal 
states  (1963-76) 

ish  and  bullheads  from  Hydrologic 

Louisiana,  including  landings  by 

• 

Hydroli)gic  Units 

'  •  ■  3  r 

I  I 

IV 

Thousands  of  pounds 

i 

I9f)3 

— 

2,479.5 

1964 

— 

2,932.1 

1965 

— 

1,700.6 

• 

1966 

— 

1,485.1 

196  7 

— 

1,111.1 

1968 

— 

1,132.1 

• 

1969 

— 

1,334.3 

1970 

— 

1,028.6 

1971 

— 

668.9 

» 

1972 

— 

920.3 

1973 

— 

788.4 

1974 

21.  7 

676.6 

• 

1975 

— 

653.8 

1976 

— 

970.5 

14  Year 

Total 

21.7 

17,881.9 

» 

14  Year 

Average 

1.5 

1,227.3 

» 


Fishery  Resources 
F  reshwa  te  r 

Freshwater  finfishing  occurs  in  the  fresii  to  slight  Iv  hrackish  waters 
in  the  upper  portions  of  the.  two  hydrologic  units  of  the  studv  area. 
Species  commonly  taken  include  largemouth  bass,  black  crappii',  white 
crappie,  warmouth,  bluegill,  redear  sunfish,  chanm  1  cattish,  blue 
catfish,  and  flathead  catfish.  Red  swamp  crawfish  are  also  taken  in 
the  wooded  swamps  and  fresh  marshes.  The  pi  imary  f  r  e’ shwa  t  e  r 
commercial  species  harvested  in  the  study  area  include  ri'd  swamp 
crawfish,  gars,  bowfin,  carp,  freshwater  drum,  b  u  I  f  a  1 f  i  she  s  ,  blue 
catfish,  channel  catfish,  flathead  catfish,  and  yellow  bullhead. 
Commercial  harvest  data  (1963-1976)  for  freshwater  species  by 
hydrologic  unit  are  available  only  for  catfish  anii  bullheads  liable 
4).  As  noted  in  Table  4,  reported  landings  of  catfish  and  bullheads 
in  Unit  II  have  been  negligible,  except  for  1974  when  about  21,700 
pounds  were  recorded.  Reported  landings  in  Unit  TV  peaked  in  1964, 
and  have  not  exceeded  1,000,000  pounds  since  1970.  The  bulk  of  the 
catfish  harvest  in  Unit  IV  is  derived  from  Lake  Salvador  and  Lac  Des 
A  I lemand  s . 

Estuarine /Marine 

Saltwater  fishing  in  the  study  area  is  extensive.  Conimonlv  pursued 
tinfishes  include  spotted  seatrout,  sand  seatrout,  red  drum,  black 
drum,  Atlantic  croaker,  southern  kingfish,  and  southern  flonndi^r. 
Sport  crabbing  and  sport  shrimping  are  also  popular  activities  in  the 
studv  area.  Table  5  provides  a  summary  of  tlie  1  96  3-1  978  average 
annual  commercial  harvest  and  value  of  the  major  estuarine-dependent 
commercial  fislies  and  shellfishes  by  hydrologic  unit  in  thi*  study 
ar.'a.  As  noted  in  Table  3,  menhaden  dominated  the  total  poundage 
li  a  r  V  e  s  t  e  d  ,  w  1 1  i  1  e  shrimp  rankl'd  f  i  i' s  t  in  total  value.  0  I  h  e  r 
i:  Oman '  r  c  i  a  1  1  V  important  species  include  blue  crab,  American  oystt'r, 
Atlanti!.'  croaker,  sjiotted  .seatrout,  sand  seatrout,  .spot,  and  r.'d  drum. 
Ilvdroltigic  Unit  IV  far  I'xceeds  Hydrologic  Unit  II  in  total  v.aluo  and 
weight  of  landings,  A  we.-ilth  oi  information  on  the  biology  and 
•larvesc  of  the  commercially  im()ort.ant  estuarine  fi.shes  and  she  1  1  t' i  .she.s 
of  coastal  Lou  i  .s  i  ,i  n  .1  has  been  corapili'd  in  a  report  ji  re  pa  r.'d  liy  the 
National  Marine  Fisheries  .Service  (I,  iiulall  et  al.  1  972  ). 

Wildlife  Resources 


He..  . au.se  of  '  ■  .  diversity  .'ind  ar.'.a]  ext.'iit  of  produ.,  t  ive  li.iliitat  tvpes 
in  the  study  a  r  •'  a  ,  t  lie  a  r  .>  a  supports  a  wide  v.i  r  i  i  t  v  of  w  i  1  d  I  i  t  e  . 
These  i  n  c  1  u  d  g  a  in .  >  species,  c  omme  r  c  i  a  1  1  y  important  t  u  i  h  e  ,i  r  e  r  s  . 
endangered  species,  .and  other  nong.ime  ."ipi'cies. 

('■  .am.  ■  .‘1  p.  ‘  i  ■ ' 

U  o  n  '-1  o  11  in  1  g  r  a  I  '  r'  v  ; .  n  •  i  1  i  •  • 
green  w  I  ;i  '  I  :  e  , a  !  ,  h  1  u, 
a  d  w  1  '  1  .  a  11  d  n  o  r  t  ii  e  r  n 
c  o  n  c  .  •  It  t  r  a  t  I  '  11  s  ,  a  tie-  :  c 
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.lucks  in  the  study  a  i  ■  ,i  i  n  c  1  u  d  ,  :n  a  I  !  .a  r  i  , 
‘-wi-iged  t.'.al,  p  i  n  t  ,a  i  1  ,  .Am  i  ii  .i.u  wi  Ig.e.'n, 
s  h  ■ '  V  e  I  .  •  r  .  T  h.  e  s  e  U.  u  ■  k  i  .  ■  c  h  \\  i  g  h  .  ■  s  t 
,-.sh  and  i  a  t  e  r  me  d  i  a  t  .  ■  in .  a  :  h  ^  't  ''e'  'itu.U.' 


I'nbK'  10.  Comparison  of  future  without-pro  jec  t  (FWOP)  and  future  with-pi  ] 
( FWP )  acreages  of  fresh-intermediate,  brackish,  and  saline  n;ar>l, 
Hydrologic  Unit  II  (Breton  Sound  Basin),  Louisiana  Coastal  Area 


Marsh  Type  (Acres) 


Target  Year 

Fresh -In termed iate 

Brackish 

Sal ine 

Tot  ,1 ! 

19  78  ( base  line) 

13,595 

131 ,257 

46 , 766 

191,618 

1985  FWOP 

11,072 

130,538 

41 , 329 

182 , 939 

FWP 

11,072 

130,538 

41 , 329 

182 , 939 

1995  FWOP 

8,258 

128,318 

34,641 

171,217 

FWP 

76,889 

105,042 

0 

181  ,931 

2005  FWOP 

6,159 

125,052 

29,035 

160,246 

FWP 

73,425 

99,306 

0 

172  ,  731 

2015  FWOP 

4,593 

121,051 

24,335 

149,979 

FWP 

70,115 

93,883 

0 

163,998 

2025  FWOP 

3,426 

116,546 

20 , 397 

140,369 

FWP 

66,955 

88,756 

0 

155 , 71 1 

2055  FWOP 

2,55  5 

111,724 

17,096 

131 , 375 

FWP 

63,938 

83,909 

0 

147,847 

Annual  i^t'd  FAVOP 

5,850 

122,420 

27 , 524 

155 , 794 

FWP 

64,978 

98,842 

4,133 

167,953 

Net  Change 

+59,128 

-23  ,  578 

-23 , 391 

+12,159 

e  t 
i  n 


i  -.in  nf  tnrar.-  w  i  r  him  t -pro  j  I'c  t  (  FW()H  )  aiul  future  with-project 
(  KWP  )  acreaites  of  f  r  o  sh  -  i  n  t  e  rmod  i  a  t  e  ,  brackisli,  and  saline  marsli  in 
Hydroloi^ic  Unit  IV  (Barataria  Basin),  Louisiana  Coastal  Area 


Marsh  Type  (Acres) 


r.ir  n-r  Year 

Fresh  -  Int  e  rnied  ia  t  e 

Brack  ish 

Sal ine 

Total 

• 

i978  (baseline) 

196,647 

111,661 

157,489 

465 , 797 

1985  FWOP 

164,002 

114,422 

152,059 

430,483 

F  WP 

164 ,002 

114,422 

152,059 

430,483 

• 

1995  FWOP 

124,538 

113, 46  5 

144,625 

384,628 

FWP 

1 38,454 

116,065 

146,648 

401,167 

2005  FWOP 

97,632 

108,471 

137,554 

343 ,657 

FWP 

121 ,464 

113,671 

141  ,600 

376,735 

• 

2015  FWOP 

75 , 330 

100,891 

130,829 

307,050 

FWP 

I  1 1 ,078 

108,691 

136,898 

356,667 

202  5  BTOP 

58 ,122 

91 , 788 

124,433 

274, 343 

FWP 

105 , 786 

102,188 

132,525 

340,499 

• 

2035  FWOP 

44,845 

81 ,926 

118,349 

245,120 

FWP 

104,424 

94,924 

128,462 

327,810 

Annualized  FAVOP 

92,409 

102,558 

134,529 

329,496 

FWP 

122  ,  199 

109,058 

139,586 

370,843 

Net  Change 

+29 , 790 

+6,500 

+5,057 

+41 ,347 

^  ^  ^ 
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It  is  estimated  that  the  diversion  of  sediment-laden  water  into  the 
predominantly  open  water  overflow  areas  will  produce  a  4-square-mile 
delta  and  a  2-square -mi  le  delta  at  the  Davis  Pond  and  Big  Mar  sites, 
respectively,  during  the  life  of  the  project.  A  considerable  portion 
of  these  deltas  should  develop  into  fresh  marsh  and  will  aid  in 
offsetting  the  present  rapid  loss  of  marsh  in  these  areas.  The 
temporary  ponding  of  freshwater  in  the  overflow  areas  is  not  expected 
to  adversely  impact  the  fresh  marsh  now  existing  in  those  areas. 

Fisheries  Impacts 

The  HEP  have  not  been  finalized  for  application  to  assessment  of 
project  impacts  on  fish  and  shellfish  habitats.  However,  an  analysis 
of  the  proposed  project  features  on  the  monetary  value  of  sport  and 
commercial  fishing  was  conducted;  this  analysis  is  contained  in 
Appendix  B.  The  marshes  of  the  study  area  provide  essential  spawning, 
feeding  and  nursery  habitat  to  the  bulk  of  the  commercially  important 
fishes  and  shellfishes.  In  addition,  these  wetlands  contribute 
decaying  plant  detritus,  a  vital  component  of  the  estuarine  food 
chain,  to  adjacent  waters.  Therefore,  the  project-related  reduction 
in  marsh  loss  was  used  as  the  primary  basis  for  estimating  project 
benefits  to  fishery  resources. 

A  summary  of  p r o j e c t -re  1  a t ed  changes  in  the  magnitude  and  value  of 
sport  and  commercial  fishery  resources  is  displayed  in  Tables  12  and 
13.  The  following  discussion  is  based  on  data  shown  in  those  tables. 

Studies  conducted  by  the  NODCE  Recreation  Planning  Section  aggregated 
freshwater  and  saltwater  sportfishing  into  a  single  sportfishing 
category.  Personnel  of  that  section  have  determined  that,  because  the 
inadequate  access  to  sportfishing  areas  is  not  projected  to  be 
alleviated  over  the  period  of  analysis  (1985  to  2035),  sportfishing 
effort  will  remain  at  the  present  level  throughout  that  period  in  both 
the  FWOP  and  FWP  conditions.  Howi;;ver,  the  potential  catch  of 
sportfish,  dependent  to  a  large  degree  on  the  acreage  of  marsh,  will 
decline  at  a  slower  rate  under  FWP  conditions.  Assuming  that  the 
value  per  man-day  of  sportfishing  is  at  least  partially  dependent  on 
potential  catch  per  man-day,  the  average  valuf*  per  man-day  will  be 
higher  under  FWP  conditions.  As  a  result,  the  average  annual  value  of 
sportfishing  is  projected  to  increase  by  nearly  8  percent  in  Unit  II 
and  nearly  13  percent  in  Unit  IV  under  FWP  conditions. 

Because  freshwater  commercial  fisheries  account  for  less  than  one 
percent  of  the  total  commercial  fishery  harvest  in  tin'  stiidy  area, 
quantitative  estimates  of  project  impacts  on  freshwater  commercial 
fisheries  were  not  developed.  However,  it  should  be  noted  that  the 
increase  in  f r e sh - i n t e r me d  i  a t e  marsh  and  associated  water  acreage 
under  FWP  conditions  in  both  basins  should  serve  to  increase 
freshwater  commercial  fish  harvest.  Saltwater  intrusion  is  believed 
to  bi-  a  major  cause  in  the  declining  freshwater  commercial  fisheries 
catch  in  the  stu<iy  area  in  recent  years. 

The  flushing  of  the  open  water  outfall  areas  and  increased  flooding  of 
perimeter  wetlands  is  expected  to  increase  populations  of  di'sirable 
sport  and  commercial  species.  Bryan  and  Sabins  (1979)  reported  that 
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i  st  i-inited  sport  and  commercial  fishing  activities  under  future  without- 
project  (FWOP)  and  future  with-project  ( FWP )  conditions,  Hydrologic  Unit 


II  (Breton  Sound 

Bas in ) , 

Lou  is iana 

Coastal  Area 

\.  t  ivity 

1985 

FWOP 

2035 

FWP 

(2035) 

( thousands  ) 

FWOP  FWP 

Annualized  Annualized 
(1985-2035)  (1985-2035) 

Net  annualized 
increase-FWP 
(1985-2035) 

Sportfishing  a/ 

man-days 

136 

136 

136 

136 

136 

0 

value  ($) 

532 

386 

431 

454 

490 

36 

Commercial  shrimp 
harvest  b/ 

pounds 

12,469 

8,955 

10,049 

10,619 

11 ,428 

809 

gross  value  ($) 

14,215 

10 , 209 

11 ,456 

12,106 

13,029 

923 

net  value  ($) 

2,843 

2,042 

2,291 

2,421 

2,606 

185 

Commercial  menhaden 
harvest  b/ 

pounds 

11,218 

8,056 

9,041 

9,553 

10,282 

729 

gross  value  ($) 

673 

483 

543 

573 

617 

44 

net  value  ($) 

101 

73 

82 

86 

93 

7 

Commercial  harvest- 
other  finfish  and 
crustaceans  b/ 

pounds 

2,720 

1,954 

2,192 

2,316 

2,493 

177 

gross  value  ($) 

953 

684 

767 

811 

873 

62 

net  value  ($) 

143 

103 

115 

122 

131 

9 

Commercial  oyster 
harvest  c/ 

pounds  (meat ) 

5,977 

4,292 

12,520 

5,090 

12,193 

7,103 

gross  value  ($) 

9,324 

6,696 

15,274 

7,940 

14,976 

7,036 

net  value  ($) 

2,797 

2,009 

7,637 

2,382 

7,488 

5,106 

I 


a/ 

From 

Table 

B-3, 

Append ix 

B. 

b/ 

F  rom 

Table 

B-4, 

Append ix 

B. 

P 

c/ 

F  rom 

Tab  le 

B-5, 

Append ix 

B. 

do 


I 
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Table  13.  Estimated  sport  and  commercial  fishing  activities  under  future  without- 
project  (FWOP)  and  future  with-project  (FWP)  conditions,  Hydrologic  Unit 
IV  (Barataria  Basin),  Louisiana  Coastal  Area 


( thousands ) 

FWOP 

FWP 

FWOP 

FWP 

Net  annual ized 

Annualized 

Annual ized 

increase-FWP 

Act  ivity 

1985 

(2035) 

(2035) 

(1985-2035) 

(1985-2035) 

(1985-2035) 

Sportfishing  a/ 

man-days 

514 

514 

514 

514 

514 

0 

value  ($) 

1,939 

1,116 

1,476 

1,491 

1,679 

188 

Commercial  shrimp 
harvest  b/ 

pounds 

39,058 

22,240 

29,742 

29,895 

33,646 

3,751 

gross  value  ($) 

44,526 

25,354 

33,906 

34,080 

38,357 

4,277 

net  value  ($) 

8,905 

5,071 

6,781 

6,816 

7,671 

855 

Commercial  menhaden 

harvest  b/ 

pounds 

208,690 

118,829 

158,916 

159,733 

179,777 

20,044 

gross  value  ($) 

12,523 

7,131 

9,536 

9,585 

10,788 

1,203 

net  value  ($) 

1  ,879 

1 ,070 

1,430 

1,438 

1,618 

181 

1  immercial  harvest 
other  finfish  and 
crustaceans  b/ 

- 

pounds 

22,872 

13,023 

17,417 

17,506 

19,703 

2,197 

gross  value  ($) 

6,360 

3,621 

4,843 

4,868 

5,479 

611 

net  value  (S) 

954 

543 

726 

730 

822 

92 

Commercial  oyster 
harvest  c/ 

pounds  (meat ) 

9, 363 

5,331 

20,260 

7,138 

19,715 

12,577 

gross  value  ($) 

14,606 

8,316 

24 , 717 

11,136 

24,212 

13,076 

net  value  ($) 

4,382 

2,495 

12,359 

3,341 

12,106 

6,538 

a/ 

F  rom 

Table 

B-3, 

Append  ix 

B. 

b/ 

F  rom 

Table 

B-4, 

Append ix 

B. 

c  / 

F  rom 

Tab  le 

B-5, 

Append ix 

B. 
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the  s  t  a  a  'i  i.  n  g  c  r  o  p  of  f  i  s  h  o  s  in  the  lower  A  t  c  h  a  f  a  1  a  y  a  Basin  of 
,1  — eaLi.it  Louisiana,  where  extensive  riverine  flooding  of  adjacent 
o  imps  .ecurred,  was  55  percent  higher  than  that  recorded  for  the 
ipper  A t c h  a :  a  la va  Basin  which  lacked  riverine  influence  and  associated 
annual  flooding  of  perimeter  wetlands.  Especially  notable  was  that 
the  standing  crop  estimates  for  largemoutli  bass  in  the  area  under 
riverine  influenc*?  were  five  to  eight  times  higher  than  those  for 
areas  not  receiving  riverine  influence.  In  addition,  estimated 
catfish  populations  were  up  to  ten  times  greater  in  areas  receiving 
riverine  influence.  Bryan  anil  Sabins  (1979)  also  reported  that 
eutrophication  in  upper  Atchafalaya  Basin  lakes  lacking  riverine 
influence  favored  primary  consumers  such  as  gizzard  shad  and  carp, 
which  are  undesirable  from  a  sport  and  commercial  standpoint.  These 
researchers  advocated  flushing  of  the  river  swamp  areas  with  "aerated" 
mainstream  waters  to  improve  aquatic  productivity.  Accordingly,  it  is 
believed  that  seasonal  flooding  and  flushing  of  the  wetlands  that 
border  the  freshwater  diversion  outfall  sites  will  improve  overall 
aquatic  productivity  and  provide  increased  spawning  and  nursery  areas 
for  sport  and  commercial  species. 

It  is  also  likely  that  flushing  of  the  wetlands  bordering  the  outfall 
areas  will  increase  production  of  red  swamp  crawfish.  Commercial 
harvest  of  crawfish  in  these  wetlands  is  presently  low,  due  in  part  to 
inadequate  flushing  of  the  swamp  and  associated  depressed  dissolved 
oxygen  levels  in  swamp  waters.  The  increased  waterflow  through  the 
adjacent  swamp  would  tend  to  increase  dissolved  oxygen  levels  as  well 
as  the  extent  of  flooded  wetlands,  favoring  crawfish  production. 

Because  of  reductions  in  the  rate  of  marsh  loss  and  the  creation  of 
more  favorable  salinity  gradients,  the  project  is  expected  to 
substantially  benefit  estuarine-dependent  commercial  fishery 
resources.  Details  regarding  the  analysis  of  project  impacts  on 
0 s t u a r  i  ne -d  e  pe n de  n  t  commercial  fisheries  are  contained  in  Appendix  B. 
As  a  result  of  fresliwater  introduction  into  Breton  Sound  Basin,  the 
average  annual  commercial  harvest  of  shrimp,  menhaden,  and  other 
finfish  and  crustaceans  (i.e.,  Atlantic  croaker,  spot,  red  drum, 
seatrouts,  and  blue  crab)  is  expected  to  increase  by  1.7  million 
pounds  and  the  average  annual  commercial  oyster  harvest  is  expected  to 
increase  by  7.1  million  pounds  (Table  12).  The  annualized  net  value 
of  this  increased  harvest  is  over  $5.3  million. 

Freshwater  introduction  into  the  Barataria  Basin  is  expected  to 
produce  a  net  annualized  increase  of  almost  26  million  pounds  in  the 
commercial  harvest  of  shrimp,  menhaden,  and  other  finfish  and 
crustaceans,  and  lead  to  an  increase  of  12.6  million  pounds  in  the 
commercial  oyster  harvest  (Table  13).  The  annualized  net  value  of 
this  increased  harvest  of  shrimp,  oysters,  menhaden  and  other  finfish 
and  crustaceans  is  over  $7.6  million. 

A  substantial  fishery  for  gizzard  shad  (important  as  crab  and  crawfish 
bait)  and  possibly  other  species  such  as  blue  catfish  is  expected  to 
develop  at  the  proposed  discharge  sites.  Commercial  fishermen 
presently  take  large  quantities  of  gizzard  shad  from  the  tailwaters  of 
the  Bayou  Laraoque  Diversion  Structure  located  along  the  Mississippi 
River  near  Mile  33.1  AHP.  Blue  catfish  are  also  reportedly  taken  in 
large  numbers  immediately  downstream  from  this  structure.  Based  on 
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these  observations,  we  believe  that  similar  fisheries  will  develop  at 
those  structures  proposed  for  installation  along  the  Mississippi 
River,  providing  additional  but  presently  unquantified  economic 
returns . 

Wildlife  Impacts 

A  summary  of  the  anticipated  FWP  and  FWOP  changes  in  marsh  wildlife 
populations  and  sport  hunting  use  is  contained  in  Table  14.  It  is 
apparent  from  those  data  that  wildlife  populations  and  the  number  of 
days  of  sport  hunting  that  those  populations  can  support  will  decline 
considerably  in  the  FWOP  condition  in  both  basins.  Improved  habitat 
quality  and  reduced  rates  of  habitat  loss  in  the  Breton  Sound  Basin 
under  the  FWP  condition,  will  actually  increase  wildlife  population 
sizes  and  days  of  hunting  opportunity  above  that  experienced  under 
existing  (i.e.,  1985)  conditions.  Under  the  FWP  condition,  wildlife 
populations  and  hunting  opportunities  in  the  Barataria  Basin  will  be 
lower  than  under  existing  conditions,  but  will  be  significantly  higher 
than  that  experienced  in  the  FWOP  conditions. 

The  number  of  commercially  important  fur  animals  and  alligators  under 
FWP  and  FWOP  conditions  was  not  determined.  However,  calculations  by 
the  NODCE  Economic  Branch  indicate  that  the  proposed  freshwater 
diversion  into  Unit  II  (Breton  Sound  Basin)  will  result  in  an  average 
annual  increase  in  the  net  value  of  fur  animal  and  alligator  harvests 
of  $138,000  and  $96,000,  respectively  (Table  B-12  in  Appendix  B).  For 
Unit  IV  (Barataria  Basin),  these  average  annual  increases  for  fur 
animal  and  alligator  harvests  are  valued  at  $90,000  and  $85,000, 
respect ive ly . 

The  results  of  the  hab  i  t  a  t -based  analysis  (Appendix  A)  is  summarized 
in  Table  15.  Average  Annual  Habitat  Units  (AAHUs)  are  the  basic  units 
of  measure  in  describing  changes  in  habitat  quality  and  quantity 
associated  with  a  proposed  action.  For  Unit  II,  large  gains  in  AAHUs 
are  expected  for  alligator,  puddle  ducks  and  nutria  (29,838;  39,888; 
and  35,442  AAHUs,  respectively).  A  large  area  of  brackish  marsh,  the 
type  of  marsh  that  supports  peak  muskrat  populations,  will  be 
converted  to  f r e s h - i n t e r me d  i  a t e  marsh  under  FWP  conditions. 
Therefore,  muskrats  will  experience  a  decline  of  18,906  AAHUs  in  Unit 
II  under  FWP  conditions.  Under  FWP  conditions,  gains  in  AAHUs  will  be 
experienced  in  Unit  IV  for  all  of  the  species  evaluated.  These  gains 
include  25,426  AAHUs  for  alligators;  10,861  AAHUs  for  muskrats;  20,566 
AAHUs  for  nutria;  and  21,072  AAHUs  for  puddle  ducks. 

A  biological  assessment  of  the  impacts  of  freshwater  introduction  at 
the  Big  Mar  and  Bayou  Lasseigne  (i.e.,  the  site  being  evaluated  prior 
to  the  Davis  Pond  site)  sites  on  the  endangered  bald  eagle,  brown 
pelican  and  Artie  peregrine  falcon  was  transmitted  by  the  NODCE 
Planning  Division  Chief  to  the  FWS  Area  Manager  in  Jackson, 
Mississippi,  by  letter  dated  July  4,  1981.  Following  a  review  of  that 
issessraint  and  additional  data,  the  Acting  FWS  Area  Manager,  by  letter 
dated  Julv  28,  1981,  informed  the  NODCE  Planning  Division  Chief  of  his 
concurrence  that  freshwater  introduction  at  those  sites  would  have  no 
significant  effect  on  the  aforementioned  species.  By  letter  dated 
January  28,  1983,  the  NODCE  Planning  Chief  informed  the  FWS  that  the 


ProjevCid  wildlife  populations  and  sport  hunting  use  undor  luture  without- 
project  (FWOP)  and  future  wi tli -pro jec I  ( FWP  )  conditions  in  Hydrologic 
Units  II  and  IV,  Louisiana  Coastal  Area  a/ 
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From  Tables  B-8  and  B-9,  Appendix  B. 

Represents  total  small  game  hunting  effort,  of  which  rabbit  is  primary  species. 
Represents  estimated  number  of  breeding  pairs. 

Mottled  duck  hunting  use  is  included  with  waterfowl  (other)  hunting. 

Population  data  unavailable. 
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Table  15.  Comparison  of  Average  Annual  Habitat  Units  (AAHU)  under  future 
without-project  (FWOP)  and  future  with-project  (FWP)  conditions 
in  marshes  influenced  by  freshwater  diversions  via  Big  Mar 


( Hydrolog 
d iver s ion 

ic  Unit 
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II)  and  Davis 

Pond  (Hydrologic  Unit 
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Unit  IV 

Evaluation  Elements 

AAHU- 

FWP 

AAHU- 

FWOP 

Change  in 
AAHU 

AAHU- 

P.JP 

AAHU- 

FWOP 

Change  in 
AAHU 

All  igat  or 

104,603 

74,765 

+29,838 

152,454 

127,028 

+25,426 

Muskrat 

89,551 

100,457 

-18,906 

150,071 

139,210 

+10,861 

Puddle  Ducks 

73,170 

33,282 

+39,888 

115,108 

94,036 

+21 ,072 

Nutria 

55,767 

20,325 

+35,442 

97,443 

76,886 

+20,556 

Barataria  Basin  f  re  sliwa  t  e  r  diversion  site  was  being  relocated  iroin 
..ay)u  Lass.  *  ,:it  to  Dav  i  Fond.  That  letter  included  an  ainendeii 
:  olovical  jssoisnient  (Biological  .^.sses.sment  Amendment  #1)  discus.sing 
t.ie  impacts  of  that  site  change.  In  a  March  2,  198T,  letter  to  the 
NODCE  Planning  Division  Chief,  addressing  that  amended  biological 
assessment,  the  FWS  requested  that  the  assessment  be  revi.scd  to 
include  a  kliscussion  of  the  impact  of  freshwater  introduction  on  bald 
eagle  nesting  liabitat  in  the  Barataria  Basin.  Following  further 
ri.'view  of  the  .January  198'3  amended  biological  assessment,  the  FWS 
concluded  in  a  March  28,  1983,  letter  to  the  District  Engineer,  NODCE, 
that  freshwater  diversion  at  the  new  site  may  affect  the  endangered 
ball  eagle.  The  FWS  also  recommended  in  that  letter  tliat  formal 
consultation  be  initiated  and  requested  additional  information  needed 
for  the  FWS  to  render  a  formal  Biological  Opinion. 

Via  letter  dat.ni  July  5,  1984,  the  NODCE  Planning  Chief  transmitted  to 

FWS  another  amended  biological  assessment  (Biological  Assessment 
Amendment  containing  the  additional  information  requested  in  the 

FWS  March  28,  1983,  letter.  In  a  July  24,  1984,  letter  to  NODCE,  FWS 

requested  that  the  Corps  of  Engineers  incorporate  into  project  plans  a 
commitment  Co  compensate  for  possible  future  adverse  impacts  to  the 
bald  eagle  due  to  project  implementation.  Actions  to  be  included 
under  that  commitment  would  include: 

(1)  temporary  closure  of  the  Davis  Pond  diversion  structure  to 
allow  identified  pollutants  to  pass  before  re-initiation  of 
divers  ion  ; 

(2)  supplemental  feeding  to  provide  adult  eagles  a  clean  food 
source ; 

(3)  capture  of  adult  eagles,  and  captive  propagation  of  their 
young  at  a  facility  such  as  the  Patuxent  Wildlife  Research 
Center,  and  fostering  (or  hacking)  of  the  young  back  into 
appropriate  habitat  in  southern  Louisiana;  and 

(4)  fostering  or  hacking  of  young  bald  eagles  in  southern 
Louisiana  from  sources  other  than  the  pair(s)  which  nested 
in  the  project  area. 

In  an  August  28,  1984,  letter  to  the  FWS,  NODCE  committed  to  action 

(1)  in  the  event  of  any  significant  contaminant  spill  on  the 
Mississippi  River.  Further,  NODCE  agreed  that  if  future  monitoring 
indicates  that  unacceptable  levels  of  contaminants,  as  a  result  of 
project  operation,  are  adversely  affecting  eagle  nesting  success, 
actions  (3)  and  (4)  would  be  conducted  for  a  maximum  of  10  years.  As 
agreed  during  an  August  13,  1984,  conversation  between  FWS  and  NODCE, 
action  (2)  would  be  eliminated  from  further  consideration. 

Via  a  September  12,  1984,  letter  to  the  NODCE,  FWS  provided  a 
Biological  Opinion  regarding  the  anticipated  effects  of  the 
tentatively  selected  plan  on  the  bald  eagle  which  completed  formal 
consultation  under  Section  7  of  the  Endangered  Species  Act.  The 
opinion,  that  the  proposed  project...  "is  not  likely  to  jeopardize  the 
continued  existence  of  the  bald  eagle  or  result  in  the  destruction  or 


adverse  modification  of  critical  habitat,"  was  based  upon  the 
following  considerations: 

(1)  In  the  future  wi  t hou t-pro jec t  condition,  bald  eagle  nesting 
habitat  in  the  project  area  near  the  Davis  Pond  diversion 
would  likely  be  severely  impacted  as  a  result  of  saltwater 
intrus ion. 

(2)  The  future  with-project  condition  would  reduce  saltwater 
intrusion  and  offer  an  opportunity  to  preserve  bald  eagle 
nesting  habitat. 

(3)  NODCE  has  committed  itself  to  a  tissue  sampling  program 
within  the  receiving  (outfall)  area  (reference  Biological 
Assessment  Amendment  #2) 

(4)  NODCE  has  committed  to  compensate  for  future  losses  in  bald 
eagle  reproductive  success  within  the  project  area  due  to 
the  bioaccumulation  of  toxic  materials. 

In  that  letter,  FWS  also  made  the  following  two  additional 
recommenda  t ions : 

(1)  All  construction  work  conducted  within  one  mile  of  the  bald 
eagle  nest  at  Lake  Cataouatche  should  be  accomplished  during 
the  non-nesting  period  (i.e..  May  15  -  October  1  of  any 
year ) . 

(2)  The  tissue  sampling  effort,  cited  above,  should  be  conducted 
during  the  three  years  prior  to  initiating  freshwater 
diversion  and  during  the  four  years  following  in'tiation  of 
freshwater  diversion.  Those  seven  years  of  data  would  be 
used  to  determine  the  frequency  of  future  tissue  sampling 
tliroughout  the  remainder  of  the  life  of  the  project. 

Water  Quality  Impacts 

A  detailed  discussion  of  existing  water  quality  in  the  Mississippi 
River  and  adjacent  freshwater  and  estuarine  water  bodies,  as  well  as 
potential  impacts  of  the  proposed  action  on  water  quality  in  the  study 
area,  is  contained  in  the  EIS  and  Appendix  H  accompanying  the  FR 
prepared  by  NODCE.  The  following  is  a  more  specific  discussion  of 
some  of  those  water  quality  issues  of  greatest  potential  concern  witli 
respect  to  fish  and  wildlife  resources  and  associated  human  uses. 

A  major  concern  is  the  possible  increase  in  pollutants  introduced  into 
the  study  area  water  bodies  via  diverted  Mississippi  River  water. 
Those  types  of  pollutants  of  greatest  concern  are  insecticides  and 
h  e  r  b  i  c  i  'I  e  s  ,  po  1  y  c  h  1  o  r  i  n  a  t  d  biphenyls  (  PC  B  '  s  )  ,  heavy  metals,  and 
substances  such  as  phenolic  compounds  that  caus(’  "off"  llavors  in 
fishes  consumc'd  by  humans. 

Pesticides  tested  for  in  the  lower  Mississippi  River  i  n  c  1  u  d  i’ 
o  rga  HOC  h  1  o  r  i  ne  and  o  r  g  a  n  o  p  h  o  s  pho  r  u  s  i  ns  ec  t  i  c  i  d<>s  and  c  h  1  or  ophenoxy 


h  e  r  b  i  c  i  d  *■  s  .  A  c  c  o  i  .1  .  n  >;  t  . '  *1  a  t  a  |)  r .•  s  .■  ii  t  <1  b  v  W.-  1  1  s  (1980),  DDT  , 
dieldria  and  endri'.i  a:'’’  L  lu'  most  t  riMjUiMi  t  I  y  oeciirring  organocli  1  or  i  ne 
i  n  s  ■>  c  '  !  i  d  o  -S  i  o  the  1  . ' w.  •  r  Mississippi  !t  i  vr  r  bo  1  ow  S t .  Fr  anc  i  s  v  i  1  Ic  , 
bonis  30  t.  Walls  rop'.irlod  that  DDF  and  dit'ldrin  woris  d.-toctod  in 
about  25  percent  of  the  samples  takiMi  in  that  so;;iiiont  of  tho  river 
during  1973-1977,  with  concentrations  rarely  exceeding  2  parts  per 
billion  ippb)  for  DDT  and  U.l  ppb  for  diteldrin.  Kndrin  was  detected 
in  appr  iximat-^ly  10  (lercent  of  the  samples  and  did  not  exceed  O.Ul  ppb 
in  the  samples  taken.  When  these  pesticides  were  detected,  however, 
their  c  o  n  c  e  n  t  r  a  t  i  o  n  s  were  uauallv  above  maximum  levels  recommend(»d  by 
the  Fn V i ronmen ta 1  Protection  Agency  ( KPA )  for  protection  of  aquatic 
1  i  f  (  i  .  e  .  ,  DDT,  0.001  ppb;  d  1 1  d  r  i  n  ,  0.0019  ppb  ;  and  e  nd  r  i  n  ,  0.0023 
ppb).  1)  i  a  r.  !  1 '  I  n  is  the  most  common  organophosphorous  insecticide  in 
le  Kiwer  Mississippi  Kiver,  having  bei'ii  detected  in  40  percent  of  the 
samples  taken  below  St.  Francisville  during  1973-1977  (Wells  1980). 
Concentrations  lid  nit  .‘XC’s'd  0.05  ppb  95  percent  ot  the  time. 

The  most  common  c h  1  e  r  o  ph  e n o x y  herbicide  is  2,4-D,  which  Wells  (  1980) 
reported  as  occurring  in  70  percent  of  the  samples  taken  in  the  lower 
Mississippi  kiver.  C  o  n  c  i' n  t  r  a  t  i  o  n  s  of  this  compound  wv-re  relatively 
low,  i.e.  ,  less  than  0.08  ppb  90  percent  of  the  time.  Thi’  herbicides 
Silvex  and  2  ,  *  ,  5  -  T  wer.i  detected  in  20  and  hO  percent,  respectively, 
of  the  sampl"S  taken.  Si  Ivex  concentration;;  have  not  <>xceeded  0.01 
ppb,  while  c  o  ii  c  e  n  t  r  a  t  i  111)  s  of  2,4,5-T  were  usually  equ.al  to  or  less 
than  0.04  ppb  95  percent  of  the  time. 

Probably  the  most  s..'rLous  concern  over  diversion  of  Mississippi  Kiver 
water  int.)  aljacant  water  bodies  is  the  potential  for  rendering  fishes 
and  sliellfishes  in  those  waters  unsafe  for  human  consumption  because 
of  a  buildup  of  pesticides,  heavy  metals,  and  "off"  flavors  in  these 
organisms.  One  method  of  addressing  this  problem  is  to  examine  data 
on  pesticide,  heavy  metals,  and  off-flavors  in  aquatic  organisms  taken 
from  the  Mississippi  River  and  water  bodies  receiving  Mississippi 
River  influence.  Table  16  summarizes  data  obtained  from  an  analysis 
of  30  fish  samples  (consisting  of  about  130  individual  fish)  taken 
from  the  lower  Mississippi  River  at  Luling,  Louisiana.  As  noted  in 
that  tabKi,  average  tissue  concentrations  of  the  pollutants  listed  did 
not  (>xceed  recommended  maximum  safe  concentrations  (action  levels) 
established  by  the  Food  and  Drug  Administration  (FDA).  Maximum 
concentrations  of  PCB's  recorded  for  one  channel  catfish  and  one 
freshwater  drum  exceeded  the  FDA  action  level  of  5  ppm.  Only  one 
specimen,  a  striped  mullet,  exceeded  the  FDA  action  level  for  dieldrin 
(0.3  ppm);  this  specimen  contained  a  dieldrin  concentration  of  0.390 
ppm.  The  only  other  action  level  that  was  exceeded  by  any  of  the 
fishes  sampled  included  a  carp  whose  tissue  sample  yielded  a  maximum 
heptachlor  epoxide  concentration  of  0.4  ppm;  the  FDA  action  level  for 
heptachlor  epoxide  is  0.3  ppm.  In  summary,  a  surprisingly  small 
number  of  the  fishes  analyzed  contained  concentrations  of  pollutants 
which  exceeded  the  FDA  action  levels  for  these  substances. 

As  a  result  of  concerns  expressi^d  by  commercial  catfishermen  over  the 
potential  for  polluting  commercial  catfish  stocks,  the  FWS  again 
evaluated  catfish  tissue  data  collected  from  the  Mississippi  River  as 
well  as  the  Davis  Pond  (Mitfall  area.  On  September  1,  1982,  five 

channel  catfish  were  collected  from  each  of  two  sites  in  the 


Sv-r  '.v  j a  m  i  a  (near  the  site  of  diversion  of  river 

ter  I  ,iiid  fr  I'.n  a  site  on  the  luirthern  end  and  a  site  on  ttu-  soutiiern 
.1  of  (..ike  kat  iouatciie.  I  he  live  fish  at  each  site  were  composited 
d  the  e  i  i  b  1  p  o  r  t  i  < .  n  s  analyzed  lor  heavy  me  t  a  1  s  ,  chlorinated 
s.icticides,  PCB's,  and  c  h  1  o  r  o  p  li  e  n  o  1  s  .  The  levels  detected  were 
mpared  to  KUA  action  lev^'ls.  Althouj;h  KDA  lias  developed  an  action 
ve  1  in  tish  tir  on  1  v  one  v)  f  the  analyzed  mi'tals  (i.e.,  mi-rcnry),  all 
tier  metals  tested  (including  arsenic,  lead,  nickel,  copper,  zinc, 
eiiiium,  and  cadmium)  w  i  t  li  the  exception  of  zinc  were  reported  at  or 
ar  the  analytical  detection  limit.  Although  the  FDA  action  level 
r  mercury  lias  been  established  at  1.0  ppm,  none  ot  the  mercury 
lui's  far  any  el  tlie  samples  exceeded  0.03  ppm.  It  is  interesting  to 
te  that  zinc  c o n c  ■  ■  n t r a t  i  o n s  were  highest  in  fish  taken  from  Lake 
taouatche  and  lowest  in  fish  taken  from  the  Mississippi  River.  With 
e  exception  of  minor  levels  of  DDE,  a  breakdown  component  of  DDT, 
ne  of  the  other  tested  chlorinated  li  y  d  r  oc  a  r  bon  s  or  PCB's  were 
tec  ted  in  samples  from  Lake  Cataouatche.  Although  detectable  levels 
a  number  of  these  compounds  were  founil  in  samples  from  the 
ssissippi  River,  none  approached  FDA  action  levels.  Altliough  these 
ta  are  somewhat  limited,  the  following  summary  observations  could  be 
de  ;  (1)  there  was  no  significant  difference  between  metal  levels  in 

sh  collected  in  the  Mississippi  River  versus  fish  collected  in  Lake 
taouatche;  (2)  all  reported  metal  levels  were  low,  being  below  or 
ar  the  analytical  detection  limit;  (3)  and  although  several 
Ikirinated  liydrocarbon  pesticides  were  detected  in  low  concentrations 
11  below  tlie  FDA  action  level)  from  fish  in  the  Mississippi  River, 
ey  Wkire  not  present  in  detectable  concentrations  in  catfish  from 
ke  Cataouatche. 

e  development  of  "off"  flavors  in  fishes  taken  from  tlie  Mississippi 
ver  was  a  serious  prob'em  in  the  early  1970's.  Although  there  are  a 
de  variety  of  compounds  that  have  been  associated  with  the  tainting 
fish  flesli,  phenolic  compounds  are  generally  considered  the  primary 
bstances  which  cause  this  tainting.  Tests  conducted  by  the  U.S. 
vironraencal  Protection  Agency  in  1972  indicated  that  catfish  in  the 
ssissippi  River  below  Baton  Rouge,  Louisian<a,  possessed  moderate  to 
ry  strong  off-flavors.  However,  an  apparent  decline  in  this  problem 
revealed  by  records  of  commercial  landings  of  catfish  and 
llheads,  compiled  by  the  National  Marine  Fisheries  Service,  for  the 
ssissippi  River  below  the  Bonnet  Carre  Spillway.  As  shown  in  Table 
,  thosii  records  reveal  that  catfish  and  bullhead  landings  declined 
om  202,000  pounds  in  1964  to  46,000  pounds  in  1968,  and  then 
amatically  rose  to  nearly  1.4  million  pounds  by  1977.  The  last  year 
r  which  landing  records  are  available  is  1978;  landings  declined  to 
3,000  pouiuis  during  that  year  but  were  more  than  6  times  the  average 
ndings  for  the  period  1965  through  1969.  It  is  quite  possible  that 
ese  increases  in  landings  are  a  result  of  reduced  concentrations  of 
enolic  compounds  in  tlie  lower  Mississippi  River,  caused  by  more 
rings nt  control  of  industrial  discharges  of  these  and  other 
llutants.  In  the  previously  referenced  September  1982  analysis  of 
an  nel  catfish  tissue  by  the  FWS,  phenol  levels  were  tested  to 
1  I u a t e  fish  flesh  tainting.  Although  the  limited  sample  size  did 
t  provide  conclusive  results,  the  tests  did  indicate  that  all 
ilyzed  phenols,  with  the  exception  of  pen tach loropheno  1  (which  is 


i.  L\  Ti 1  r  1  s  o;.  ot  futur."  wi  t  hou  C  -  pro  j  c'C  t  (  KWOP  )  and  tuturo  with-project 
I  KWP  )  acroa^es  of  f  r  o  sh  -  i  n  t  o  rniod  i  at  o  ,  brackish,  and  saline  marsh  in 
Hydrolot’ic  Unit  II  (Breton  Sound  Basin),  Louisiana  Coastal  Area 
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Change 
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Since  early  1970' s,  the  Fish  and  Wildlife  Service  (FWS)  has  promoted 
the  use  of  hab i t a t -has ed  evaluations  of  impacts  of  water  resource 
development  projects.  The  development  of  the  Habitat  Evaluation 
Procedures  (HEP)  is  a  result  of  that  commitment.  It  is  the  policy  of 
the  FWS  to  use  HEP  when  applicable.  If  this  is  not  possible,  the  use 
of  a  habitat  based  evaluation  method  which  embodies  the  principal 
concepts  and  assumptions  of  HEP  is  encouraged.  The  basic  assumptions 
of  HEP  are  that  all  habitat  has  value  to  wildlife  and  that  impacts  to 
wildlife  habitat,  in  terms  of  changes  in  the  quantity  and/or  quality, 
can  be  measured  and  compared.  These  changes  are  measured  in  terms  of 
Habitat  Units  (HUs)  which  are  a  product  of  a  measure  of  the  habitat 
available  (acres)  and  an  index  to  the  quality  of  the  habitat 
available.  This  quality  index,  the  Habitat  Suitability  Index  (HSi), 
is  assumed  to  be  directly  proportional  to  the  carrying  capacity  of  the 
habitat  for  the  evaluation  species  of  interest.  The  current  HEP 
procedures  encourage  the  use  of  models  to  determine  the  HSI  for  a 
given  evaluation  species. 

When  this  analysis  was  initiated,  HSI  models  for  species  which  are 
representative  of  the  coastal  area  of  Louisiana  were  not  available. 
However,  several  publications  which  reported  the  carrying  capacities 
of  several  marsh  habitat  types  for  such  species  were  available. 
Therefore,  during  this  analysis  the  HSI  was  calculated  by  using  a 
ratio  of  highest  reported  populations  to  those  experienced  in  the 
sample  areas.  Detailed  explanations  of  HSI  determinations  for  each 
evaluation  species  are  presented  later  in  this  appendix. 

The  analysis  for  this  project  was  performed  during  the  period 
September  1980  through  February  1982.  Most  of  the  required  field 
sampling  was  conducted  during  the  period  February  4  to  April  8,  1981. 
The  FWS  maintained  lead  role  in  the  analysis,  with  assistance  from 
biologists  of  the  Louisiana  Department  of  Wildlife  and  Fisheries  and 
the  New  Orleans  District,  Corps  of  Engineers  (NODCE).  Since  the 
direct  adverse  impacts,  on  fish  and  wildlife  resources,  of 
construction  and  maintenance  activities  associated  with  the  diversion 
structures  are  viewed  as  minor  compared  with  the  anticipated 
beneficial  impacts  on  the  wetlands  of  the  hydrologic  units  receiving 
the  diverted  waters,  the  habitat-based  analysis  was  conducted  only  on 
the  f r e s h - in  t  e  rmed i a tp  ,  brackish  and  saline  marshes  to  be  affected  by 
the  proposed  supplemental  introduction  of  fresh  water. 

The  most  significant  impact  of  freshwater  introduction  is  expected  to 
be  a  reduction  in  the  rate  of  land  loss  and  saltwater  intrusion  that 
would  have  occurred  without  the  introduction  of  freshwater.  As 
discussed  in  the  main  report,  this  reduction  in  wetland  deterioration 
is  based  on  increased  nutrient  input,  reduced  saltwater  intrusion,  and 
increased  sediment  input.  Tables  A-1  and  A-2  provide  a  comparison  of 
FWOP  and  FWP  marsh  acres  in  Hydrologic  Units  II  and  IV,  respectively. 
As  niited  in  these  tables,  the  quantity  of  total  marsh  will  be 
relatively  greater  in  both  of  these  units  under  FWP  conditions. 
Acreages  are  expected  to  be  larger  in  each  marsh  type  (i.e., 
f  r  e  s  h  -  i  n  t  e  r  me  d  i  a  t  p  ,  brackish,  and  saline  marsh)  in  Hydrologic,  Unit  IV 
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The  final  fMsibility  report  request  (a)  authority  to  secure 
sufficient  land  easement  and/or  title  to  allow  for  future 
enlargement  of  the  proposed  structures  and  (b)  authority  for 
enlarcemtMiC  of  the  proposed  structures  if,  in  the  opinion  of 
the  District  Engineer,  such  action  would  be  justified  to 
isaximize  project  benefits;  and 

The  final  feasibility  report  recommend  authorization  for 
provision  of  bank  fishing  facilities  along  outflow  channels 
near  the  proposed  diversion  structures,  and  public  boat 
launching  ramps  at  locations  in  the  study  area  identified 
during  post -author izat ion  studies. 


Studies  by  the  NODCE  Recreation  Planning  Section  also  disclosed  a 
significant  shortage  of  public  boat  launching  ramps  in  the  study  area. 
The  referenced  p o s t - a u t h o r i z a t  i  on  studies  should  also  include 
feasibility  analyses  of  installing  additional  public  boat  launching 
facilities  at  partial  Federal  expense,  as  the  benefits  to  be  realized 
by  such  new  facilities  would  probably  far  outweigh  the  costs. 

Additional  Considerations 


One  of  the  four  freshwater  diversion  structures  authorized  under  the 
"Mississippi  Delta  Region,  Louisiana"  project  is  located  on  the  right 
bank  of  the  Mississippi  River  near  Myrtle  Grove.  In  the  past,  there 
has  been  little  public  support  for  proceeding  with  construction  of 
that  structure.  However,  elected  officials  from  the  affected  area 
have,  in  recent  years,  expressed  support  for  a  freshwater  diversion 
structure  at  that  site.  This  site  was  one  of  the  four  sites 
recommended  by  FWS  in  1959,  The  construction  of  both  the  Myrtle  Grove 
and  Davis  Pond  diversion  structures  would  allow  for  greater 
operational  flexibility  and  would  enhance  dispersal  of  fresh  water  in 
the  eastern  portion  of  Barataria  Bay.  However,  should  only  one 
structure  be  deemed  justifiable,  the  FWS  would  prefer  that  the  Davis 
Pond  Site  be  constructed.  The  latter  site  would  allow  greater  solar 
heating  of  the  colder  river  water  before  reaching  the  prime  shrimp 
nursery  grounds,  would  flow  through  a  larger  acreage  of  marsh  (thereby 
facilitating  removal  of  pollutants),  and  would  be  more  effective  in 
reducing  saltwater  intrusion  and  land  loss  in  the  fresh/  intermediate 
marsh  zone. 


RECOMMENDATIONS 


Based  on  a  review  of  the  tentatively  selected  plan  for  providing 
supplemental  fresh  water  into  the  Breton  Sound  and  Barataria  basins, 
the  FWS  recommends  that  the  following  measures  be  implemented  in  the 
interest  of  fish  and  wildlife  conservation; 

1.  The  tentatively  selected  plan  be  recommended  for 
authorization  in  the  final  feasibility  report; 

2.  The  first  costs  of  the  proposed  project  features  be  borne 
totally  by  the  Federal  government; 

3.  The  final  feasibility  report  request  authority  for  funding 
of  post-authorization  studies  to  include  participation  of 
the  FWS,  LDWF,  and  the  National  Marine  Fisheries  Service  in 
the  detailed  design  of  the  proposed  structures,  the 
development  of  operational  and  maintenance  guidelines,  the 
design  of  pre-  and  pos  t -c  on  s  t  r  uc  t  ion  monitoring  studies  of 
ttie  areas  to  be  affected,  and  the  formulation  of  water 
management  plans  for  the  affected  areas; 
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T"  e  s  p  o  n  .s  i  b  i  1  i  t  y  ;  operation  and  maintenance  utide  r  the  mitigation 
scenario  is  considered  to  be  a  Federal  responsibility.  Specific 
^iperational  guidelines  would  be  developed  during  the  design  stages, 
and  should  include  broad  input  from  Federal,  State  and  local  agencies 
hiving  expertise  in  such  fields  as  fish  and  wildlife  management,  flood 
control,  and  public  health. 

Mon  i  t  or  i  ng 


In  concert  with  development  of  iiperational  guidelines,  a  monitoring 
program  should  be  developed  to  gauge  the  effectiveness  of  the  proposed 
measurv-s.  Monitoring  should  include  such  items  as  water  quality 
(e.g.,  salinity,  nutrient  levels,  water  temperature,  turbidity,  etc.), 
vegetation  patterns,  wildlifi^  population  enumeration  (alligator  nest 
counts,  muskrat  house  counts,  waterfowl  censusing,  etc.),  and 
contaminant  levels  in  selected  fish  and  wildlife  species.  Extensive 
sampling  programs  are  already  carried  out  by  state  and  local  agencies 
such  as  the  LDWF,  Louisiana  Department  of  Health  and  Human  Resources, 
the  Plaquemines  Parish  Mosquito  Control  District,  and  various  parish 
planning  agencies.  Therefore,  overall  coordination  of  these  programs 
may  achieve  many  of  the  monitoring  objectives.  Po s t -c on s t r uc t  ion 
monitoring  may  reveal  the  need  for  some  enlargement  of  the  control 
structures  in  order  to  achieve  the  desired  salinity  regimes  in  the 
affected  basins.  This  is  understandable,  given  the  nature  of  the  data 
utilized  to  predict  supplemental  flow  requirements.  Therefore, 
provisions  should  be  made  for  enlargement  of  the  proposed  structures 
when  such  need  is  indicated  by  pos t -cons t rue t  ion  monitoring. 

Intrabasin  Water  Mana gement 

In  order  to  maximize  benefits  to  be  obtained  from  the  supplemental 
freshwater  introduction,  it  will  be  necessary  to  develop  and  implement 
a  water  management  scheme  for  each  of  the  affected  hydrologic  units 
(drainage  basins).  Such  plans  would  probably  include  low  crest  wiers, 
earthen  plugs  in  existing  canals,  minor  ditching  to  connect  certain 
waterways,  and  otlier  measures  to  maximize  distribution  of  the  diverted 
water.  Detailed  water  management  plans  for  Hydrologic  Unit  II  have 
already  been  developed  by  Plaquemines  Parish.  In  addition,  it  has 
been  suggested  that  Louisiana's  Coastal  Environment  Protection  Trust 
Fund  be  used  as  a  source  of  funding  for  design  of  water  management 
plans  for  the  affected  basins.  Nevertheless,  provision  of  funding  for 
Federal  participation  in  post  authorization  water  management  studies 
should  be  recommended  in  the  FR. 

Recreational  Development 

It  is  anticipated  that  large  numbers  of  harves table-size  finfishes 
will  congregate  in  the  outflow  channels  near  the  proposed  diversion 
structures.  Providing  adequate  fisherman  access  to  these  sites  would 
allow  for  a  significant  amount  of  bank  fishing,  a  potential 
recreational  benefit  that  was  not  quantified  in  this  report  or  in  the 
FR.  Therefore,  the  feasibility  of  including  bank  fishing  facilities 
at  the  proposed  diversion  structures  and  associated  outflow  channels 
should  be  addressed  in  pos t -author izat ion  studies. 


commercial  fishery  landings.  Applicable  laws  and  regulations  dealing 
with  cost  sharing  for  Federal  water  development  projects  provide  for 
the  Federal  government  to  assume  100  percent  of  the  first  costs  of 
commercial  fishery  enhancement  projects,  provided  that  all  costs  for 
operation,  maintenance  and  replacement  are  assumed  by  non-Federal 
interests  or  a  Federal  fisheries  agency.  Clearly,  the  tentatively 
recommended  plan,  by  virtue  of  its  preponderance  of  commercial 
fisheries  benefits,  meets  the  requirements  for  100  percent  Federal 
funding  for  project  costs. 

Another  cost  sharing  alternative  is  to  classify  the  tentatively 
selected  plan  as  a  mitigation  measure,  in  view  of  the  dominant  role 
played  by  the  Mississippi  River  levees  in  the  acceleration  of  wetland 
deterioration  in  southeastern  Louisiana.  These  levees  have  halted  the 
historic  overflow  of  sediments  and  fresh  water  to  adjacent  subdelta 
marshes,  leading  to  accelerated  subsidence,  erosion  and  saltwater 
intrusion.  Present  cost  sharing  requirements  for  mitigation  of  fish 
and  wildlife  losses  associated  with  Federal  water  development  projects 
are  the  same  as  for  the  purpose  causing  the  damages.  The  Mississippi 
River  levees,  constructed  under  the  MR&T  authority  for  the  purpose  of 
flood  control,  are  a  totally  Federal  responsibility;  therefore,  100 
percent  of  the  costs  for  mitigation  of  the  fish  and  wildlife  losses 
caused  by  this  project  would  also  be  borne  by  the  Federal  government 
under  this  scenario. 

NODCE  representatives  have  advised  that  they  have  been  directed  by 
higher  authority  to  seek  "innovative  approaches"  for  funding  of  this 
and  other  Federal  water  development  projects.  This  has  led  to  the 
recommended  75  percent  Federal  -  25  percent  local  cost  sharing 
formula,  whereby  the  State  of  Louisiana  would  obtain  its  share  of  the 
needed  funding  from  Louisiana's  Coastal  Environmental  Protection  Trust 
Fund  authorized  by  Act  41  passed  by  the  Louisiana  Legislature  in  1981. 
While  this  approach  fails  to  recognize  the  need  for  mitigation  of  the 
effects  of  the  mainline  Mississippi  River  levees,  it  would  prevent  the 
placement  of  a  large  financial  burden  on  local  governing  bodies  (e.g., 
parish  police  juries).  Cost  sharing  burdens  on  local  governing  bodies 
have  apparently  been  a  major  factor  in  the  failure  to  construct  the 
four  authorized  diversion  structures  called  for  by  the  "Mississippi 
Delta  Region,  Louisiana"  project. 

Federally  constructed  Mississippi  River  levees  have  played,  and  will 
continue  to  play,  a  major  role  in  the  deterioration  of  productive 
subdelta  marshes  in  the  study  area.  In  the  absence  of  remedial 
measures,  the  most  serious  economic  impact  of  this  wetland  loss  over 
the  period  of  analysis  (  1985-2035  )  for  the  present  project  will  be  a 
serious  decline  in  the  commercial  fishery  harvest  of  the  study  area. 
Therefore,  it  is  the  position  of  the  FWS  that  the  proposed  freshwater 
introduction  should  receive  100  percent  Federal  funding.  This  could 
be  provided  under  the  commercial  fisheries  enhancement  scenario  or  the 
mitigation  scenario,  both  of  which  are  described  above. 

Operation  and  Maintenance 

Unless  the  mitigation  cost  sharing  formula  is  selected,  operation  and 
maintenance  of  the  proposed  structures  would  be  a  non-Federal 
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DISCUSSION 


Introduct  i  n, 

It  is  c  1  o  n  r  from  tho  pr.'Ci'ding  section  th.-it  the  tentatively  selected 
plan  will  have  major  beneficial  impacts  t)n  fisli,  wildlife,  and  related 
resources.  (;  t  course,  tlie  concept  of  re- in  t  rnduc  i  np,  fresh  water  from 
the  Mississippi  River  into  the  adjacent  wetlands  of  southeastern 
Louisiana  is  not  a  new  one.  A  plan  for  introduction  of  Mississippi 
River  water  into  the  sub-delta  marshes  of  southeast  Louisiana  was 
submitted  by  the  FWS  to  the  U.S.  Army  Corps  of  EngiiK'ers  in  1  959  (U.S. 
Fish  and  Wildlife  Service  1  959).  I'his  plan  included  a  recommendation 
for  the  construction  of  four  water  control  structures,  having  a 
combined  discharge  capacitv  of  24,000  c f s ,  to  divert  Mississippi  River 
water  for  salinity  control.  Recognizing  that  this  project  was  needed 
to  partially  rectify  wetland  degradation  caused  by  the  federally 
constructed  Mississippi  River  mainline  levees,  the  FWS  (1959) 
recommended  that  the  Mississippi  River  and  Tributaries  (MK&T)  project 
authorized  by  the  Flood  Control  Act  of  1928  be  arnLuided  to  recognize 
fish  and  wildlife  as  a  project  purpose  and  to  include  the  FWS 
freshwater  introduction  plan  as  an  integral  feature.  That  plan,  now 
known  as  the  "Mississippi  Delta  Region,  Louisiana"  project,  was 
authorized  by  Public  Law  89-298  on  October  27,  1965.  Detailed 
planning  of  one  of  tiie  four  authorized  structures  was  started  in  1  969, 
but  was  suspended  when  local  interests  failed  to  provide  economic 
justification  for  tlieir  requested  change  in  the  location  of  that 
structure.  However,  it  should  be  noted  that,  despite  the  obvious  need 
for  the  project  to  mitigate  the  adverse  impacts  of  the  Mississippi 
River  levees,  the  project  is  classified  as  "enhancement",  making  local 
interests  responsible  for  25  percent  of  the  project  costs.  For  some 
time,  this  rather  large  financial  burden  was  cited  by  local  interests 
as  one  reason  for  their  reluctance  to  participate  in  the  project. 

In  recognition  of  the  critical  need  to  address  marsh  loss  and 
saltwater  intrusion,  the  State  of  Louisiana  provided  a  letter  of 
intent  to  the  Corps  of  Engineers  advising  that  agency  of  the  State's 
intent  to  meet  the  requirements  of  local  cooperation  for  the 
Caernarvon  Freshwater  Diversion  Structure.  The  Caernarvon  structure, 
which  is  virtually  identical  to  the  Big  Mar  site  tentatively 
recommended  under  the  present  study  authority,  is  one  of  the  four 
freshwater  diversion  structures  authorized  by  the  Congress  in  1965, 
It  is  our  understanding  that  one  of  the  recommendations  emanating  from 
the  present  study  is  that  detailed  design  studies  continue  on  the 
Caernarvon  (Big  Mar)  site,  pending  appropriation  of  the  necessary 
construction  funds  by  the  Congress.  The  FWS  fully  supports  such 
action,  as  the  need  for  freshwater  diversion  into  the  Breton  Sound 
Basin  is  considered  critical. 

Cost  S ha  ring 

As  I'vident  from  the  PROJECT  IMPACTS  section,  the  great  majority  (i.e., 
TK'arly  95  percent)  of  the  monetary  benefits  attributable  to  the 
t  f  II  c  a  t  i  V  e  1  y  selected  plan  would  be  associated  with  net  increases  in 
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reduced.  In  addition,  continued  marsh  loss  will  dramatically  reduce 
the  productivity  of  the  area.  These  factors  would  result  in  serious 
declines  in  catfish  populations  and  catfish  harvest  in  the  FWOP 
cond i t ion . 

Cooler  and  lower-salinity  water  could  shift  the  existing  soft-shell 
crab  fishery  south  to  the  Lake  Sa Ivador/Li 1 1  le  Lake  area;  however, 
this  would  not  significantly  affect  overall  crab  populations.  Brown 
shrimp  and  certain  other  es t uar ine -dependen t  species  would  shift 
further  seaward  as  well.  However,  it  must  be  emphasized  that 
production  of  brown  shrimp  and  other  important  commercially  and 
r e c r  e  a  t  i  on  a  1 ly  exploited  estuarine-dependent  species  is  closely 
correlated  with  acreage  of  marsh.  With  implementation  of  the  proposed 
project,  significant  marsh  "savings"  would  accrue,  thereby  improving 
production  of  these  species. 

The  Mississippi  River  receives  municipal  sewage  discharge  from 
numerous  sources,  located  both  upstream  and  within  the  study  area. 
Fecal  coliform  bacteria  reach  high  levels  in  Mississippi  Rivers  in  the 
study  area.  Nevertheless,  NODCE  has  predicted  that,  based  on  fecal 
coliform  die-off  rate  calculations,  fecal  coliform  bacteria  would  die 
off  before  reaching  any  oyster  harvesting  areas. 

Non-quantifiable  Impacts 

In  addition  to  those  benefits  quantified  above,  the  reduction  in  the 
rate  of  wetland  loss  associated  with  the  proposed  freshwater 
introduction  will  have  non-quantifiable  beneficial  impacts. 

Marshes,  in  addition  to  providing  habitat  for  fish  and  wildlife, 
perform  a  variety  of  functions.  These  wetlands  act  as  a  first  line  of 
defense  against  hurricanes  by  serving  to  buffer  the  adjacent  mainlands 
against  storm-driven  waves.  In  addition  marshes  perform  an  important 
water  quality  function  by  removing  excess  nutrients  from  associated 
water  bodies,  thus  helping  to  reduce  water  quality  problems  caused  by 
eu t  roph icat ion . 

Louisiana's  coastal  marshes  are  of  national  importance  to  migratory 
waterfowl.  Data  compiled  by  the  FWS  reveal  that  20  to  25  percent  of 
all  the  migratory  puddle  ducks  in  North  America  winter  in  Louisiana's 
coastal  wetlands.  These  marshes  also  provide  temporary  habitat  to 
ducks  and  other  waterfowl  which  winter  in  Central  and  South  America. 
This  reduction  in  the  rate  of  loss  of  productive  marshes,  especially 
the  fresher  marsh  types,  should,  therefore,  substantially  benefit  an 
important  international  resource.  Utilization  of  the  living  natural 
resources  of  Louisiana's  coastal  zone  is  an  integral  component  of  the 
culture  of  that  area.  Commercial  and  sport  fishing,  trapping,  sport 
hunting  and  related  activities  in  coastal  Louisiana  are  largely 
dependent  on  the  marshes.  The  reduction  in  the  rate  of  loss  of  these 
wetlands  will  help  to  preserve  the  existence  of  these  activities  and 
thus  an  integral  part  of  the  culture  of  the  Louisiana  coastal  marshes. 
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another  sourje  of  coiie-ra  is  the  possible  buildup  or  "biological 
magnification"  of  pesticides,  PCB's  and  other  pollutants  by  brown 
pelicans,  bald  eagles,  and  other  fisli-eating  birds.  Indeed,  a  study 
by  Croiiiarcie  i' t  al.  (19/3)  revealed  widespread  contamination  of  bald 
eagles  with  PCB's  .iiid  DDh  ,  a  DDT  derivative.  Tliese  compounds  have 
b.>en  shown  t  (j  cause  eggshell  thinning  in  several  fish-eating  birds,  a 
process  blamed  for  reproductive  declines  in  bald  eagles  and  other 
species.  However,  it  siiould  be  re-emphasized  that  as  a  result  of 
recent  Corps  of  Engineers  commitments  to  take  certain  precautionary 
actions  when  ni-cessary  to  protect  fish  and  wildlife  from 
c  o  n  t  am  !  n  a  t  i  o  n  ,  tlie  FWS  has  rendered  a  formal  Biological  Opinion  that 
the  proposed  project  is  not  likely  to  jeopardize  the  continued 
existence  of  the  bald  eagle. 

Two  other  areas  of  potential  water  quality-related  impacts  have  been 
the  subject  of  considerable  interest  and  concern.  These  include  the 
impact  of  cooler  Mississippi  River  water  on  estuarine  organisms  in  the 
receiving  water  bodies  and  the  impact  of  fecal  coliform  bacteria 
levels  within  the  more  inland  oyster  producing  areas.  The  occurrence 
of  the  latter  often  suggests  contamination  by  other  human  pathogenic 
bacteria  and  viruses.  In  order  to  address  these  issues,  NODCE  modeled 
the  rate  of  warming  ol  Mississippi  River  water  as  it  traveled  through 
the  upper  receiving  areas  and  determined  fecal  coliform  die-off  rates 
for  the  Davis  Pond  and  Big  Mar  sites. 

It  was  calculat.^d  that  incoming  Mississippi  River  water  would  be 
warmed  in  the  Davis  Pond  site  outfall  area  by  amounts  ranging  from 
2.5  C  in  April  up  to  A.O'^C  in  February,  depending  primarily  on 
retention  time  in  the  overflow  area.  Additional  warming  of  the  river 
water  during  passage  through  Lake  Cataouatche  was  calculated  to  be 
sufficient  to  establish  equilibrium  with  normal  existing  temperatures 
in  the  upper  Barataria  Basin  in  the  months  of  January,  February,  and 
May.  During  the  months  of  March  and  April,  water  passing  through  Lake 
Cataouatche  is  predicted  to  be  about  2.0*^C  cooler  than  the  existing 
(ambient)  water  temperature.  Initiating  releases  in  a  gradual  fashion 
over  several  days  at  the  beginning  of  a  diversion  season  would  allow 
most  resident  organisms  sufficient  opportunity  to  adjust  to  the 
somewhat  cooler  temperatures  without  significant  adverse  effects.  It 
has  been  determined  that  flow  through  Big  Mar  and,  subsequently,  the 
relatively  slow  movement  of  water  through  numerous  canals  and  bayous 
within  the  marsh  would  provide  ample  time  for  gradual  warming  of  the 
water  temperature  to  acceptable  levels  before  reaching  areas  in  Breton 
Sound  Basin  utilized  by  sensitive  estuarine-dependent  species. 

Since  the  water  temperature  in  Lake  Cataouache  would  be  slightly 
lowered  during  the  months  of  diversion,  catfish  spawning  would  be 
slightly  delayed  and  could  be  somewhat  reduced  during  those  months. 
However,  considering  all  the  impacts  of  introducing  freshwater  into 
the  Barataria  Basin,  the  long-term  benefits  to  the  catfish  industry 
should  far  outweigh  the  adverse  impacts.  At  the  rate  saltwater  is 
intruding  into  the  upper  basin,  the  fresh  and  very  low  salinity  areas 
suitable  for  existence  of  catfish  populations  will  continually  be 
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Table  17.  Reported  commercial  harvest  and  value  of  catfishes  and  bullheads 
from  Mississippi  River  Between  Hahnville,  Louisiana,  and  the  Gulf  of 
Mexico  (1964-1978)  a/ 


Table  A-2.  Comparison  of  future  without-pro ject  (f’WOP)  and  future  with-project 
(FWP)  acreages  of  fresh -intermed rate ,  brackish,  and  saline  marsh  in 
Hydrologic  Unit  IV  (Barataria  Basin),  Louisiana  Coastal  Area 


Marsh  Type 


Target  Year 

Fresh -In termed iate 

Brackish 

Saline 

Tot  a  1 

19  78  ( base  1 ine ) 

196,647 

111,661 

157,489 

465 , 797 

1985  FWOP 

164,002 

114,422 

152,059 

430,483 

FWP 

164,002 

114,422 

152,059 

50  ,48  3 

1995  FWOP 

124,538 

113,465 

144,625 

384,628 

FWP 

138,454 

116,065 

146,648 

401  , 167 

2005  FWOP 

97,632 

108,471 

137,554 

343,657 

FWP 

121,464 

113,671 

141 ,600 

376,735 

2015  FWOP 

75,330 

100,891 

130,829 

307,050 

FWP 

111,078 

108,691 

136,898 

356,667 

2025  FWOP 

58,122 

91,788 

124,433 

274 , 343 

FWP 

105,786 

102,188 

132,525 

340,499 

2035  FWOP 

44,845 

81,926 

118,349 

245,120 

FWP 

104,424 

94,924 

128,462 

327,810 

Annual ized  FWOP 

92,409 

102,558 

134,529 

329,496 

FWP 

122,199 

109,058 

139,586 

370,843 

Net  Change 

+29,790 

+6,500 

+5,057 

+41 , 347 

¥ 
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under  ?'WP  c  on  d  L  t  i  o  n  s  .  However,  because  large  volumes  of  fresh  water 
will  be  discharged  directly  into  brackish  marsh  in  Unit  II,  there  will 
•  a  large  gain  in  the  f resh - intermed iate  marsh  and  a  reduction  in  the 
average  annual  acreage  of  the  brackish  and  saline  marsh  types  in  that 
Unit. 

In  order  to  (juantify  the  impact  of  these  acreage  changes  on  wildlife, 
HSl's  wer.'  assigned  to  each  of  the  three  major  marsh  types  for  a  list 
of  evaluation  elements  common  to  all  marsh  types,  i.e.,  American 
alligator,  migratory  puddle  ducks,  muskrat,  and  nutria.  These  species 
were  selected  because  they  are  indicators  of  healthy,  diverse  wildlife 
habitat  in  Louisiana's  coastal  marshes.  In  addition,  extensive 
research  has  been  done  on  the  relative  abundance  of  each  of  these 
species  in  each  of  the  marsh  types  being  evaluated.  Because  of  the 
extremely  large  size  of  the  study  area  (over  613,000  acres  of  marsh), 
it  was  decided  to  use  published  information,  in  lieu  of  extensive 
field  sampling,  to  assign  HSl's. 

The  marsh  type  supporting  the  greatest  abundance  of  an  evaluation 
element  (species)  was  assigned  the  highest  HSI,  and  the  remaining 
marsh  types  were  assigned  HSl's  proportional  to  the  abundance  of  an 
evaluation  element  in  those  marsh  types  compared  to  the  abundance  of 
the  marsh  type  supporting  the  greatest  abundance  of  that  evaluation 
element . 

The  relative  abundance  data  for  nutria,  muskrat,  and  migratory  puddle 
ducks  were  taken  from  Palmisano  (  1973).  For  the  American  alligator, 
calculation  of  relative  abundance  was  based  on  tag  allotments  noted  in 
alligator  harvest  regulations  adopted  by  the  Louisiana  Wildlife  and 
Fisheries  Commission  (LWFC)  in  1980.  The  manner  in  which  these 
relative  abundance  values  were  used  to  calculate  HSl's  is  discussed 
below  for  each  evaluation  element. 

Nutria  -  It  was  assumed  that  the  average  catch  of  nutria  by  trappers 
per  1 ,000  acres  of  each  marsh  type  represents  an  index  of  nutria 
abundance  by  marsh  type.  To  convert  these  relative  abundance  values 
to  HSl's,  the  marsh  value  with  the  highest  nutria  catch  rate  per  1,000 
acres  was  assigned  an  HSI  of  1.0,  and  the  remaining  marsh  types 
assigned  HSl's  calculated  by  the  following  equation: 

Nutria  HSI  of  particular  marsh  type  = 

Mean  nutria  catch/1,000  acres  of  particular  marsh  type 

Mean  nutria  catch/1,000  acres  of  most  productive  marsh  type 

Table  A-3  provides  a  display  of  mean  nutria  catch  per  1,000  acres  of 
each  marsh  type,  the  calculated  HSI  by  marsh  type,  and  the  adjusted 
HSI  by  marsh  types.  All  marsh  types  were  assumed  to  be  approximately 
20  percent  below  maximum  nutria  productivity;  therefore,  HSl's  for 
each  marsh  type  were  multiplied  by  0.8  to  obtain  an  adjusted  HSI. 
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Table  A-3.  Mean  nutria  catch/1,000  acres  of  each  marsh  type,  calculated 
nutria  HSI  values  by  marsh  type,  and  adjusted  HSI  values  by 
marsh  type 


Marsh  Type 

Mean  Nutria 
Catch/1,000  acres 

Calculated 
Nutria  HSI  value 

Adjusted  Nutria 
HSI  value** 

Fresh 

512.7 

1.00 

0.80 

Intermediate 

284.9 

0.56 

0.45 

Brackish 

86.4 

0.17 

0.  14 

Sal  ine 

8.6* 

0.02 

0,02 

Palmisano  (1973)  did  not  report  a  value  for  a  saline  marsh;  it  was  assumed 
that  saline  marsh  is  approximately  10%  as  productive  as  .brackish  marsh  for 
nutria. 

all  marsh  types  were  assumed  to  be  20%  below  maximum  value  as  nutria 
habitat;  therefore,  HSI  values  were  multiplied  by  0.8  to  obtain  adjusted 
HSI. 


Muskrat  -  A  preference  index  was  calculated  for  each  marsh  type  based  on  the 
survey  conducted  by  Palmisano  (1973)  during  November  1969  -  December  1971.  The 
values  used  are  those  determined  for  southeastern  Louisiana.  Table  A-4  summar¬ 
izes  the  values  and  calculations  employed  to  arrive  at  a  preference  index. 

Table  A-A.  Calculation  of  muskrat  preference  index  for  marsh  type  in 
southeastern  Louisiana 


(a) 

Marsh  Type 

(b) 

Mean  No.  of  Muskrat 
houses  observed 

Nov  1969  -  Dec  1971 

(c) 

%  of  total 
houses 
observed 

(d) 

%  of  total 
hab i ta  t 
in  survey 

(e ) 

Preference 

index* 

Fresh 

63 

4.48 

34.1 

0. 13 

Intermediate 

50 

3.55 

5.9 

0.60 

Brackish 

1026 

72.92 

36.6 

1.99 

Saline 

268 

19.05 

23.4 

0.  81 

Total 

1407 

100.00 

100.0 

- 

*  Calculated  by  dividing  column  •( c )  by  column  (d)  for  each  marsh  type 


To  obtain  muskrat  HSI  values,  it  was  assumed  that  brackish  marsh  (preference 
index  of  1.99)  has  an  HSI  of  1.0,  and  that  muskrat  HSI  values  for  the  remaining 
marsh  types  can  be  calculated  by  dividing  the  preference  index  of  each  marsh 
type  by  1.99.  It  was  also  assumed  that  all  marsh  types  are  presently  at  80 
percent  of  full  potential  as  muskrat  habitat.  This  required  reducing  HST  values 
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by  20  percent.  Table  A-5  shows  the  calculated  and  adjusted  muskrat  HSI  values 
I'C  each  marsh  type. 

-.10  e  A-5.  Calculated  and  adjusted  muskrat  HSI  values  for  marsh  types  in 
southeastern  Louisiana 


Marsh  Type 

Muskrat  HSI 

Adjusted  Muskrat  HSI* 

Fresh 

0.07 

0.06 

In  termed  iate 

0.30 

0.24 

Brackish 

1.00 

0.80 

Saline 

0.41 

0.33 

Calculated  by  multiplying  HSI  X  0.8;  based  on  assumption  that  the  four 
marsh  types  were  20%  below  full  potential  HSI  for  muskrat 


Migratory  Puddle  Ducks  -  A  preference  index  was  calculated  for  puddle  ducks 
using  data  for  southeastern  Louisiana  reported  in  Palmisano  (1973).  The 
calculation  of  that  index  is  shown  in  Table  A-6. 


Table  A-6.  Calculation  of  preference  index  for  migratory  puddle  ducks  in 
marsh  types  of  southeastern  Louisiana 


(a) 

Marsh  Type 

(b) 

%  of  total  } 

Puddle  Ducks 
recorded 

(c) 

;  of  habitat 
sampled 

(d) 

Preference 

index* 

Fresh 

65.04 

32.02 

2.03 

In  te  rraed iate 

8.04 

7.59 

1.06 

Brackish 

21.59 

35.49 

0.61 

Saline 

5.33 

24.90 

0.  21 

*  Calculated 

by  dividing  column  (b)  by  column 

(c). 

The  preference  index  for  each  marsh  type  was* converted  to  an  HSI.  To  accomplish 
this,  fresh  marsh  (highest  preference  index  at  2.03)  was  given  an  HSI  of  1.0, 
and  the  HSI  for  other  marsh  types  was  calculated  on  basis  of  following  formula: 

Migratory  puddle  duck  HSI  of  specific  marsh  type  = 

Preference  type  index  of  specific  marsh 
2 . 03  ( pre ference  index  for  fresh  marsh) 

It  was  assumed  that  all  marsh  types  are  presently  at  80  percent  of  full 
pot(?ntial  as  migratory  puddle  duck  habitat.  Accordingly,  migratory  puddle  duck 
HSI's  were  reduced  by  20  percent.  Table  A-7  lists  the  calculated  and  adjusted 
migratory  puddle  duck  HSI's  for  the  various  marsh  types. 


Table  A-7.  Calculated  and  adjusted  migratory  puddle  duck  HSI's  for 
various  marsh  types  in  southeastern  Louisiana 


Marsh  Type 


Calculated 
Puddle  Duck  HSI 


Adjusted 

Puddle  Duck  HSI* 


Fresh 

1.00 

0.80 

Intermediate 

0.52 

0.42 

Brackish 

0.30 

0.24 

Saline 

0.10 

0.08 

*  Represents 

80%  of  calculated  HSI 

Alligators  -  It  was  assumed  that  the  LWFC  1980  tag  allotment  by  marsh  types  is 
a  good  index  of  each  marsh  type's  alligator  habitat  quality.  The  1980  tag 
allotments  for  Jefferson,  St.  Charles,  Plaquemines,  and  St.  Bernard  Parishes 
were  utilized,  and  are  shown  in  Table  A-8. 

Table  A-8.  Average  1980  alligator  tag  allotments  by  marsh  types  for  Jefferson 

St,  Charles,  Plaquemines,  and  St.  Bernard  Parishes 

Marsh  Type 

Tag  A1 lotment/Acres 

Tag  Allotment/1,000  Acres 

Fresh 

1/200 

5.00 

Intermediate 

1/250 

4.00 

Brackish 

1/275 

3.64 

Saline 

0 

0.00 

To  calculate  alligator  HSI's  for  each  marsh  type,  it  was  assumed  that  fresh 
marsh  (highest  tag  a  1 lo tment / 1 , 000  acres)  has  HSI  of  1.00.  Furthermore,  it  was 
assumed  that  the  remaining  marsh  types  have  alligator  HSI's  on  the  following 
formula : 


HSI  of  specific  marsh  type  = 

Tag  allotment/1,000  acres  of  specific  marsh  type 
5.00  (Tag  allotment  for  fresh  marsh  type) 


It  was  also  assumed  that  all  marsh  types  are  presently  at  80  percent  of  their 
full  potential  as  alligator  habitat.  This  required  downward  adjustment  of  HSI's 
by  20  percent.  Table  A-9  displays  calculated  alligator  HSI  values  for  the  four 
marsh  types . 


Table  A-9.  Calculated 

alligator  HSI's  by  marsh 

types 

Marsh  Type 

Alligator  HSI 

Adjusted  Alligator  HSI* 

• 

Fresli 

1.00 

0.80 

Intermed late 

0.80 

0.64 

Br  ac  k  i  sh 

0.  73 

0.58 

Saline 

0.00 

0.00 

• 

Calculated  by  multiplying  HSI  x  0.8;  this  was  based  on  assumption  that  the 
four  marsh  types  are  at  80%  of  full  potential  HSI  for  alligators 


The  calculated  HSI's  were  assumed  to  remain  unchanged  for  both  FWOP  and  FWP 
conditions.  Multiplying  the  HSI  of  a  given  marsh  type  for  each  evaluation 
element  by  the  target  year  acreage  was  accomplished  to  derive  an  estimate  of  the 
number  of  HU's  for  each  evaluation  element,  by  target  year.  These  values  were 
then  annualized  to  obtain  an  estimate  of  the  Average  Annual  HU's  (AAHU's)  under 
FWOP  and  FWP  conditions,  and  the  net  gain  or  loss  in  AAHU's  attributable  to  the 
proposed  freshwater  introduction. 

A  problem  existed  in  that  the  fresh  and  intermediate  marsh  types  were  combined 
into  a  f  resh- in t e  rmed  ia t e  category  in  the  acreage  projections  developed  by  FWS 
and  NOUCE  personnel,  while  the  HSI  calculations  were  based  on  relative  abundance 
data  reported  separately  for  the  fresh  and  intermediate  marsh  types.  This  was 
solved  by  first  estimating  the  percentage  of  fresh-intermediate  marsh  comprised 
of  fresh  marsh  and  the  percentage  comprised  of  intermediate  marsh.  These  values 
were  then  multiplied  by  the  fresh-intermediate  marsh  acreage  for  a  given  target 
year  to  obtain  an  estimated  breakdown  of  the  acreage  of  fresh  marsh  and 
intermediate  marsh  present  for  that  target  year.  Based  on  available 
information,  it  was  assumed  that  fresh-intermediate  marsh  in  Hydrologic  Unit  IV 
would  be  comprised  of  57  percent  fresh  marsh  and  43  percent  intermediate  marsh 
under  existing,  FWOP,  and  FWP  conditions.  For  Hydrologic  Unit  IV,  it  was 
assumed  that  the  f re sh - in t e rmed ia t e  marsh  would  be  comprised  of  100  percent 
intermediate  marsh  under  existing  and  FWOP  conditions.  For  FWP  conditions,  it 
was  projected  that  intermediate  marsh  would  make  up  100  percent  of  the 
fresh-intermediate  marsh  category  in  1985,  changing  to  90  percent 
i  n t e r me d i a t e / 1 0  percent  fresh  by  1986,  and  57  percent  fresh/43  percent 
intermediate  by  1995  and  extending  throughout  the  remainder  of  the  project  life 
(2035). 

Table  A-10  shows  the  net  change  in  AAHUs  in  the  area  influenced  by  freshwater 
diversion  via  the  Big  Mar  (Hydrologic  Unit  II)  and  the  Davis  Pond  (Hydrologic 
Unit  IV)  diversion  sites.  In  Hydrologic  Unit  II,  puddle  ducks  will  experience 
the  greatest  habitat  gains,  with  an  increase  of  nearly  39,900  AAHUs.  Nutria  and 
alligators  will  also  be  greatly  benefitted,  with  increases  of  35,400  and  29,800 
AAHUs,  respectively.  The  only  species  evaluated  that  will  experience  a  decline 
in  AAHUs  is  the  muskrat.  A  net  reduction  of  18,900  AAHUs  is  forecast  for  that 
species;  this  decline  is  attributed  to  the  conversion  of  brackish  marsh  to  the 


f 


i 


1 


fresh  and  intermediate  marsh  types,  which  support  comparatively  lower  muskrat 
populations.  It  should  be  pointed  out  that  this  analysis  did  not  consider  the 
probable  increase  in  the  quality  of  the  remaining  brackish  marsh  as  muskrat 
habitat,  attributable  to  increased  nutrient  inflow  and  anticipated  increased 
production  of  muskrat  food. 

Table  A-10.  Comparison  of  Average  Annual  Habitat  Units  (AAHUs)  under  future 
without-pro ject  (FWOP)  and  future  with-project  (FWP)  conditions  in 
marshes  influenced  by  freshwater  diversions  via  Big  Mar  (Hydrologic 
Unit  II)  and  Davis  Pond  (Hydrologic  Unit  IV)  diversion  sites 


Evaluation 

Elements 

Unit  II 

Unit  IV 

AAHU- 

FWP 

AAHU- 

FWOP 

Change  in 
AAHU 

AAHU- 

FWP 

AAHU- 

FWOP 

Change  in 
AAHU 

Alligator 

104,603 

74,765 

+29,838 

152,454 

127,028 

+25,426 

Muskrat 

85,551 

100,457 

-18,906 

150,071 

139,210 

+10,861 

Puddle  Ducks 

73,170 

33,282 

+39,888 

115,108 

94,036 

+21 ,072 

Nutr ia 

55,767 

20,325 

+35,442 

97,443 

76,886 

+20,556 

In  Hydrologic  Unit  IV,  all  of  the  species  evaluated  will  experience  gains  with 
the  proposed  freshwater  diversion.  These  gains  include  25,400  AAHUs  for 
alligators,  10,900  AAHUs  for  muskrat;  21,100  AAHUs  for  puddle  ducks,  and  20,600 
AAHUs  for  nutria. 
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MONETARY  EVALUATION 


OF 


TENTATIVELY  SELECTED  PLAN 


INTRODUCTION 


This  appendix  summarizes  the  anticipated  monetary  effects  of  the 
tentatively  recommended  plan  on  sport  and  commercial  fishing,  sport 
hunting,  and  commercial  fur  and  alligator  harvest.  These  estimates 
are  based  primarily  on  differences  in  marsh  acreages  in  Hydrologic 
Units  II  and  IV  expected  to  occur  under  future  without-pro ject  (FWOP) 
versus  future  with-project  (FWP)  conditions  (Tables  B-1  and  B-2). 

EFFECTS  ON  FISHERIES 

Sport 

Project  impacts  on  sport  fishing  were  estimated  by  the  Recreation 
Planning  Section  of  the  New  Orleans  District  Corps  of  Engineers 
(NODCE),  with  some  assistance  from  the  Fish  and  Wildlife  Service 
(FWS).  The  NODCE  analysis  combined  freshwater  fishing  and  saltwater 
fishing  into  a  single  category.  A  detailed  explanation  of  the 
methodology  used  in  that  analysis  is  contained  in  Appendix  G 
accompanying  the  feasibility  report  (FR)  for  this  study.  This 
analysis  was  based  on  the  premise  that  sportfishing  opportunity 
(supply),  in  terms  of  total  man-days,  is  limited  by  access  to  the 
fishery.  Another  basic  premise  employed  was  that  the  dollar  value  of 
each  man-day  of  sport  fishing  is  a  function  of  the  quality  of  the 
experience  which  is,  in  turn,  dependent  on  the  available  supply  of 
sport  fish.  In  other  words,  a  man-day  of  fishing  is  assigned  a  higher 
value  if  the  potential  for  a  larger  catch  exists.  As  the  available 
supply  of  sport  fish  was  assumed  to  be  correlated  with  acreage  of 
total  marsh,  the  greater  total  marsh  acreage  under  FWP  conditions 
equates  to  a  greater  dollar  value  per  man-day  of  sportfishing.  As 
shown  in  Table  B-3 ,  NODCE  recreation  specialists  assumed  that  the 
total  sportfishing  effort  will  remain  constant  at  136,300  and  514,300 
man-days  per  year  in  Units  II  and  IV,  respectively,  over  the  project 
life  (1985-2035)  under  both  FWOP  and  FWP  conditions.  This  assumption 
was  made  because  access  facilities  (primarily  the  number  of  boat 
launching  ramps)  were  determined  by  NODCE  recreation  specialists  to  be 
inadequate  to  meet  present  demand  and  were  not  projected  to  increase 
substantially  during  the  project  life.  As  shown  in  Table  B-3,  the 
average  annual  monetary  value  of  sportfishing  in  Unit  II  is  estimated 
at  nearly  $454,000  under  FWOP  conditions  and  approximately  $490,000 
under  FWP  conditions;  this  represents  an  annualized  with-project 
increase  of  over  $36,000.  For  Unit  IV,  sportfishing  is  projected  to 
have  an  average  annual  value  of  nearly  $1.5  million  under  FWOP 
conditions,  and  nearly  $1.7  million  under  FWP  conditions.  Therefore, 
a  net  annualized  increase  of  over  $188,000  in  the  value  of 
sportfishing  has  been  attributed  to  the  proposed  freshwater 
introduction  into  Unit  IV. 

Commercial 

Freshwater  -  Of  the  total  commercial  fishery  landings  attributable 
to  the  study  area,  less  than  one  percent  is  comprised  of  freshwater 


ble  B-1.  Comparison  of  future  wi  t  ho  u  t -pr  o  j  e  c  t  (FWOP)  and  future 
with-project  (FWP)  acreages  of  fresh-intermediate,  brackish,  and 
saline  marsh  in  Hydrologic  Unit  II  (Breton  Sound  Basin), 
Louisiana  Coastal  Area 


Marsh  Type 
( acres  ) 


rget  Year  Fresh 

-Intermediate 

Brackish 

Saline 

Total 

78  (baseline) 

13,595 

131,257 

46,766 

191,618 

85  FWOP 

11,072 

130,538 

41,329 

182,939 

FWP 

11,072 

130,538 

41,329 

182,939 

95  FWOP 

8,258 

128,318 

34,641 

171,217 

FWP 

76,889 

105,042 

0 

181,931 

i05  FWOP 

6,159 

125,052 

29,035 

160,246 

FWP 

73,425 

99,306 

0 

172,731 

115  FWOP 

4,593 

121 ,051 

24,335 

149,979 

FWP 

70,115 

93,883 

0 

163,998 

125  FWOP 

3,426 

116,546 

20,397 

140,369 

FWP 

66,955 

88,756 

0 

155,711 

135  FWOP 

2,555 

111,724 

17,096 

131,375 

FWP 

63,938 

83,909 

0 

147,847 

inualized  FWOP 

5,850 

122,420 

27,524 

155,794 

FWP 

64,978 

98,842 

4,133 

167,953 

Net  Change 

+59,128 

-23,578 

-23,391 

+12,159 

Table 

B-2. 

C  omp  a  r 

i  s  o  n  of 

future  without 

-pro j  e  c  t  ( FWOP  ) 

and  future 

wi th -pr 

oject  (FWP)  acreages  of  fr 

esh-intermed iate , 

brack  i  sh  ,  and 

saline 

marsh  in 

Hydrologic  Unit 

IV  (Barataria  Basi 

n ) ,  Louis iana 

Coastal 

Area 

Marsh  Type 

( acres  ) 

Targe 

t  Year 

Fresl 

i-Intermed 

iate  Brackish 

Sal ine 

Total 

1978 

( base  1 : 

ine ) 

196,647 

111,661 

157,489 

465,797 

1985 

FWOP 

164,002 

114,422 

152,059 

430,483 

FWP 

164,002 

114,422 

152,059 

430,483 

1995 

FWOP 

124,538 

113,465 

144,625 

384,628 

FWP 

138,454 

116,065 

146,648 

401 , 167 

2005 

FWOP 

97,632 

108,471 

137,554 

343,657 

FWP 

121 ,464 

113,671 

141,600 

376,735 

2015 

FWOP 

75,330 

100,891 

130,829 

307,050 

FWP 

111,078 

108,691 

136,898 

356,667 

2025 

FWOP 

58,122 

91,788 

124,433 

274,343 

FWP 

105,786 

102,188 

132,525 

340,499 

2035 

FWOP 

44,845 

81,926 

118,349 

245,120 

FWP 

104,424 

94,924 

128,462 

327,810 

Annualized  FWOP 
FWP 

Net  Change 


92,409 

122,199 

+29,790 


102,558 

109,058 

+6,500 


134,529 

139,586 

+5,057 


329,496 

370,843 

+41,347 


wi  C  hou  t -pr  o  j  ec  t  (.FWOPJ  and  future  with-project  (.FWPJ  conditions  in  Hydrologic 
Units  II  and  IV,  Louisiana  Coastal  Area 
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species;  the  remainder  is  made  up  of  es t uar ine -de penden t  species. 
Therefore,  no  attempt  was  made  to  quantify  project  effects  on  fresh¬ 
water  commercial  fisheries.  A  discussion  of  the  potential  qualitative 
impacts  of  the  project  on  commercial  freshwater  fisheries  is  found  in 
the  main  report. 

Es  tuarine-Dependent  -  The  importance  of  marshes  to  estuarine- 
dependent  fisheries  in  coastal  Louisiana  cannot  be  over-emphasized. 
These  marshes  produce  vast  amounts  of  organic  detritus  which  are 
transported  into  adjacent  estuarine  waters.  The  importance  of  plant 
detritus  in  estuarine  food  webs  is  well  documented.  Darnell  (1961) 
concluded  that  detritus  of  vegetable  origin  seemed  to  be  the  single 
most  important  food  material  ingested  by  the  fish  and  invertebrate 
consumers  of  Lake  Pontchartrain.  The  contribution  of  vascular  plant 
detritus  to  estuarine  fisheries  productivity  was  also  documented  by 
Odum  et  al.  (  1  973  ).  Marshes  and  associated  shallow  ponds  and  tidal 
creeks  are  also  important  as  habitat  for  many  e s t ua r ine -de pendent 
species.  Recent  studies  conducted  within  the  upper  Barataria  Basin 
have  substantiated  the  value  of  shallow  marsh  areas  as  nursery  habitat 
for  numerous  e s t uar ine -dependen t  species  (Chambers  1980,  Daud  1979, 
Rogers  1979,  and  Simoneaux  1979).  Shallow  marsh  areas  are  also 
important  as  nursery  grounds  for  brown  shrimp  and  white  shrimp  in 
coastal  Louisiana,  according  to  studies  conducted  by  biologists  of  the 
Louisiana  Department  of  Wildlife  and  Fisheries  (White  and  Boudreaux 
1977).  A  three-year  investigation  of  a  low-salinity  marsh  area  in  the 
Galveston  Bay  System  of  southeastern  Texas  revealed  that  shallow  marsh 
waters  were  prime  habitat  for  immature  shrimp  (brown  and  white),  gulf 
menhaden,  Atlantic  croaker,  sand  seatrout,  and  southern  flounder 
(Conner  and  Truesdale  1973). 

There  is  growing  evidence  that  the  acreage  of  marsh  is  the  most 
important  factor  influencing  the  production  of  estuarine-dependent 
species  of  sport  and  commercial  importance  in  the  Gulf  area.  Turner 
(1979)  reported  that  the  Louisiana  commercial  inshore  shrimp  catch  is 
directly  proportional  to  the  area  of  intertidal  wetlands,  and  that  the 
area  of  estuarine  water  does  not  seem  to  be  directly  associated  with 
average  shrimp  yields.  Lindall  et  al.  (19721  presented  evidence  that 
shrimp  and  menhaden  are  being  harvested  at  or  near  maximum  sustainable 
vield.  An  analysis  by  Cavit  (1979)  of  the  dependence  of  menhaden 
catch  on  wetlands  in  coastal  Louisiana  suggested  that  menhaden  yields 
are  greatest  in  those  hydrologic  units  having  the  highest  ratio  of 
marsh  to  open  water.  Harris  (1973)  has  stated  his  opinion  that  total 
estuarine-dependent  commercial  fisheries  production  in  coastal 
Louisiana  has  peaked  and  will  decline  in  proportion  to  the  acreage  of 
marsh  lost.  Based  on  these  considerations,  it  was  assumed  that  the 
magnitude  of  future  declines  in  marsh  acreages  (Tables  B-1  and  B-2 ) 
will  determine  future  commercial  es tuar ine -dependen t  finfish  and 
shellfish  yields.  The  calculation  of  commercial  fishery  benefits 
attributable  to  freshwater  introduction  was  accomplished  by  NOTCE 
Economics  Branch  personnel,  with  considerable  assistance  in  the 
development  of  the  methodology  being  provided  by  FWS ,  Louisiana 
Department  of  Wildlife  and  Fisheries  ( LDWF ) ,  and  NODCE  biologists.  A 
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detailed  explanation  of  that  methodology  is  contained  in  Appendix  F 
accompanying  the  FR. 

Table  B-4  provides  a  comparison  of  the  commercial  harvest  and  value  of 
shrimp,  menhaden,  and  other  e s t u a r i n e -d e pe n den t  finfishes  and 
crustaceans  under  FWOP  and  FWP  conditions  in  Hydrologic  Units  II  and 
IV.  As  shown  in  that  table,  the  proposed  freshwater  introduction  into 
Unit  II  is  expected  to  increase  the  average  annual  commercial  shrimp 
harvest  by  809,000  pounds  having  a  net  value  (dockside  value  minus 
cost  of  haryest)  of  $185,000.  Menhaden  harvest  in  Unit  II  will 
experience  an  average  annual  with-project  increase  of  729,000  pounds, 
having  an  average  annual  net  value  of  approximately  $7,000.  Under  FWP 
conditions,  the  average  annual  harvest  of  other  finfish  and 
crustaceans  (i.e.,  blue  crab,  Atlantic  croaker,  seatrout,  spot,  and 
red  drum)  in  Unit  II  will  increase  by  177,000  pounds  having  a  net 
value  of  $9,000.  Under  FWP  conditions,  commercial  shrimp  harvest  in 
Unit  IV  is  expected  to  experience  an  annualized  increase  of  3.8 
million  pounds  having  a  net  value  of  $855,000.  Increases  in 
annualized  menhaden  catch  for  that  Unit  under  FWP  conditions  are 
estimated  at  20  million  pounds  having  a  net  value  of  $181,000.  The 
commercial  harvest  of  other  e s t ua r i n e -d e penden t  finfishes  and 
crustaceans  in  Unit  IV  is  expected  to  increase,  on  an  annualized 
basis,  by  2.2  million  pounds  valued  (net)  at  $92,000  annually,  under 
FWP  conditions.  It  is  emphasized  that  the  above  increases  are 
actually  reductions  in  the  rate  of  decline  in  commercial  harvest 
expected  under  FWOP  conditions.  Commercial  harvest  of  all  of  the 
species  discussed  above  will  decline  under  both  FWOP  and  FWP 
conditions;  the  rate  of  decline  will  be  smaller  under  FWP  conditions. 

An  analysis  of  the  impacts  of  the  proposed  freshwater  introduction  on 
commercial  oyster  harvest  was  also  performed  by  the  NCDCE  Economics 
Section,  with  assistance  from  NODCE,  FWS ,  and  LDWF  biologists. 
Details  regarding  the  methodology  utilized  are  contained  in  Appendixes 
D  and  F  in  FR.  It  was  assumed  that,  the  proposed  freshwater 
introduction  would  increase  oyster  harvest  100  percent  over  present 
levels  by  the  year  1990,  and  remain  at  that  level  over  the  project 
life.  This  prediction  was  based  on  a  review  of  reports  by  LDWF 
biologists  (Pollard  1973,  Dugas  1977),  consultation  with  LDWF 
biologists  having  expertise  in  oyster  biology,  and  prior  projections 
of  freshwater  diversion  benefits  to  oyster  production  (U.S.  Fish  and 
Wildlife  Service  1959). 

The  proposed  freshwater  diversion  will  cause  a  seaward  shift  in  the  15 
parts  per  thousand  (ppt)  isohaline  recommended  by  an  ad  hoc 
interagency  group  (Ford  line).  This  seaward  shift  will  help  to  reduce 
predation  on  oysters  by  the  southern  oyster  drill,  which  commonly 
infests  oyster  grounds  when  salinities  exceed  15  ppt  and  seriously 
reduces  oyster  production.  Control  of  the  southern  oyster  drill  is 
the  primary  reason  that  the  State  of  Louisiana  has  constructed  and 
subsequently  enlarged  a  freshwater  diversion  structure  at  Bayou 
Lamoque  in  southern  Plaquemines  Parish,  and  was  a  major  justification 
for  four  unconstructed  Federally-authorized  diversion  structures  on 
the  Mississippi  River  below  New  Orleans.  The  proposed  freshwater 
diversion  will  also  increase  nutrient  levels  in  the  affected  oyster 
growing  areas,  with  an  anticipated  increase  in  populations  of  plankton 
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Table  B-A.  Projected  commercial  harvest  and  value  of  shrimp,  menhaden,  and 
other  finfish  and  crustaceans  under  future  without-projeef  (FUOi’) 
and  future  with-project  (FWP)  conditions  in  Hydrologic  Units  II 
and  IV,  Louisiana  Coastal  Area 


Harvest  and  Value 
( In  Thousands ) 


Shrimp 

Menhaden 

Other  a 

Target  year 

1  bs 

$ 

liis 

lbs 

i'nir  1 1 

(  Breton  ?cuind 

IdR^  FWOP 

12,669 

14,215 

11,218 

673 

2  ,  720 

FWP 

12,469 

14,215 

11,218 

673 

2,720 

iq<)5  FWnp 

1  1  .670 

1  3 . 304 

10,499 

630 

2,546 

FWP 

12,  i89 

14, 123 

11 ,146 

670 

2,703 

2005  FWOP 

10,922 

12.451 

9,826 

590 

2.383 

FWP 

1  I .  754 

13,400 

10,575 

635 

2.564 

2015  FWOP 

10,223 

11,654 

9,197 

552 

2,230 

FWP 

11,154 

12,716 

10.035 

602 

2.433 

2025  FWnp 

9,568 

10,908 

8,607 

517 

2,087 

FWP 

10,586 

12,068 

9.524 

572 

2,309 

2035  FWOP 

8.955 

10,209 

8,056 

483 

1  .954 

FWP 

10,049 

n  .456 

9.041 

54  3 

2,192 

Average 
annual  FWOP 

10.619 

12.106 

9,553 

573 

2.316 

FWP 

1 1 .428 

1 3,029 

10.282 

617 

2.493 

IncTease  (gross  ) 

809 

923 

729 

44 

177 

Net  value  b/ 

- 

185 

- 

7 

- 

Average  annual 

equivalent  value 
of  net  returns  c/ 

110 

S 

- 

((nit  IV 

(  !Lir  .It  ar  i  a  Basin) 


1985  FW(^P 

39.058 

44.526 

208  ,  ‘.90 

1  2  ,  5 23 

22 .8  ’2 

IWP 

19.058 

44.526 

208 .69(* 

I.",  52  1 

22 ,8?2 

1995  FWOP 

14 , 89  7 

39 . 782 

186.46" 

1  (  ,  18-1 

!5 

FWP 

16.398 

4) .494 

194  /.  'H 

11,670 

21.3!'. 

200  5  rwop 

31.180 

15  545 

1#.6  ,  598 

9  .  q9  7 

1  8  .  258 

FWP 

34 . )h; 

18, 966 

182.634 

10 ,959 

20.016 

2(U‘'  rwop 

2  7.R5<) 

51  .  759 

148,85? 

8.95? 

16.314 

FWP 

32  .  )6i> 

56 , 890 

J  7.\9()5 

!'».  175 

1 8 , 950 

2025  FWOP 

24 .8i; 

28 . 176 

132.996 

\9h; 

14.5  76 

FWP 

»f*  ^  H9  1 

55.21H 

165 .0‘.  • 

9 , 90  5 

18.091 

2015  FWOP 

’2  ’ 

25.  35.4 

J 1 H . 829 

7  .  1  1 ! 

1  3,0?  1 

FWP 

9  , 

n  ,90„ 

|5K,91h 

9/  O, 

!  '  .  4  1  ’ 

A  ve  r  a iv 

.inn  1  .-1  !  F’Wop 

7U  _ 

T,  ^OMn 

159. ;  n 

Q  /.  H 

i / .5"6 

FWP 

iF.b'.b 

m .  V,  7 

179,  7" 

M* .  :8h 

1  9  . 

I  nr-  r  •’  1  'T  .■  (  g  r  «; 

'  3. 

4  . : 

.M5 , 04  4 

1  ..'■3 

2.19' 

•;.»  r  V  .1 1  i#'  b  /  B 
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consumed  by  oysters.  'I'lie  far  greater  nutrient  content  of  Mississippi 
River  water  compared  to  that  of  adjacent  estuaries  unaffected  by  river 
discharge  has  been  reported  by  Ho  and  Barrett  (1975).  Increased 
nutrient  input  into  affected  marsh  areas  will  reduce  marsh  loss  and 
increase  plant  growth.  As  a  result,  the  production  of  organic 
detritus,  utilized  as  food  by  oysters,  is  expected  to  be  substantially 
higher  under  FWP  conditions. 

Table  B-5  provides  a  comparison  of  anticipated  oyster  harvest  over  the 
period  of  analysis  (1985-2035)  under  FWOP  and  FWP  conditions.  As 
shown  in  Table  B-5,  oyster  harvest  in  Unit  II  is  expected  to  decline 
from  nearly  6  million  pounds  in  1  985  to  about  4.3  million  pounds  by 
the  year  2035  under  FWOP  conditions.  Under  FWP  conditions,  oyster 
harvest  is  expected  to  increase  to  over  12.5  million  pounds  by  the 
year  1990,  and  remain  at  that  level  through  the  year  2035.  The  oyster 
harvest  in  Unit  II  is  expected  to  experience  an  average  annual 
increase  of  7.1  million  pounds,  having  a  net  value  of  over  $3.5 
million,  under  FWP  conditions.  In  Unit  IV,  oyster  harvest  under  FWOP 
conditions  is  projected  to  decline  from  nearly  9.4  million  pounds  in 
1985  to  approximately  5.3  million  pounds  by  the  year  2035.  With  the 
proposed  freshwater  diversio..,  oyster  harvest  is  projected  to  increase 
to  nearly  20.3  million  pounds  by  the  year  1990  and  remain  at  that 
level  through  2035.  The  average  annual  increase  in  oyster  harvest  in 
Unit  IV  under  FWP  conditions  is  estimated  to  be  nearly  12.6  million 
pounds  having  a  not  value  of  over  $6.5  million.  Table  B-5  also  shows 
the  estimated  reduction  in  the  value  of  the  oyster  harvest  in  those 
areas  where  average  salinities  will  be  lowered  below  5  ppt ,  considered 
the  lower  salinity  limit  for  oyster  production.  The  average  annual 
equivalent  value  of  oyster  harvest  from  those  areas,  computed  at  an 
interest  rate  of  8  1/8  percent  by  NODCE  economists,  was  subtracted 
from  the  average  annual  equivalent  value  of  the  FWP  increase  in  net 
returns.  The  resulting  adjusted  average  annual  equivalent  values  were 
nearly  $5.4  million  for  Unit  II  and  nearly  $8.8  million  for  Unit  IV. 

EFFECTS  ON  WILDLIFE 

Sport  Hunting 

An  analysis  of  project  impacts  on  sport  hunting  use  was  conducted  by 
the  NODCE  Recreation  Planning  Section.  Data  were  provided  to  NODCE  by 
FWS  on  such  items  as  population  densities  of  selected  wildlife  species 
by  habitat  type  (Table  B-6)  and  potential  hunting  effort  (man-days), 
by  species,  for  the  various  habitat  types  in  the  study  area  (Table 
B-7).  NODCE  recreation  specialists  used  these  data  and  information  on 
acreages  of  specific  habitat  types  within  and  adjacent  to  the  study 
area  to  conduct  an  analysis  of  sport  hunting  supply,  demand,  and  needs 
for  the  FWOP  and  FWP  conditions. 

Assumptions  Made  in  Calculation  of  Wildlife  Populations  and  Sport 
Hunting  Potential  (Man-days)  Per  Acre. 

Deer  Hunting  -  The  value  used  for  deer  population  density  in  fresh 
and  intermediate  marsh  was  1  deer  per  300  acres.  This  figure  was 
provided  by  Bob  Beter,  Louisiana  Department  of  Wildlife  and  Fisheries 
(LDWF)  District  Supervisor  for  District  8,  New  Orleans.  The  deer 
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Table  B-5.  Projected  commercial  harvest  and  value  of  oysters  under  future  without- 
project  (FWOP)  and  future  with-project  (FWP)  conditions  in  Hydrologic  Units  II 
and  IV»  Louisiana  Coastal  Area 


Harvest  and  value  (in 
Unit  II  (Breton  Sound) 

thousands ) 

Unit  IV  (Barataria 

1  Basin) 

Target  year 

Harvest 

(lbs)  Value  ($) 

Harvest  ( lbs ) 

Value  ($) 

1985  FWOP 

5,977 

9,324 

9,363 

14,606 

FWP 

5,977 

9,324 

9,363 

14,606 

1990  FWOP 

5,782 

9,020 

8,580 

13,385 

FWP 

12,520 

15,274 

20,260 

24,717 

1995  FWOP 

5,594 

8,727 

8,366 

13,051 

FWP 

12,520 

15,274 

20 , 260 

24,717 

2005  FWOP 

5,235 

8,167 

7,475 

11  ,661 

FWP 

12,520 

15,274 

20,260 

24,717 

2015  FWOP 

4,900 

7,644 

6,678 

10,418 

FWP 

12,520 

15,274 

20,260 

24,717 

2025  FWOP 

4,586 

7,154 

5,967 

9,308 

FWP 

12,520 

15,274 

20,260 

24,717 

2035  FWOP 

4,292 

6,696 

5,331 

8,316 

FWP 

12,520 

15,274 

20,260 

24,717 

Average  annual 

FWOP 

5,090 

7,940 

7,138 

11,136 

FWP 

12,193 

14,976 

19,715 

24,212 

increase  (gross) 

7,103 

7,036 

12,577 

13,076 

net  value  a/ 

- 

3,518 

6,538 

Average  annual  equivalent 

value  of  net  returns  b/ 

- 

5,648 

“ 

9,166 

Loss  of  harvest  from 

existing  leases  c/ 

- 

232 

- 

383 

Adjusted  average  annual 
equivalent  value  of 
increase  in  net  returns 

- 

5,416 

- 

8,783 

a/  Represents  gross  exvessel  value  minus  cost  of  harvest. 

b/  Average  annual  equivalent  value  calculated  by  NODCE  Economics  Branch,  using  8  1/8 
percent  discount  rate. 

c/  Represents  average  annual  equivalent  value  of  loss  of  production  due  to  excessive 
salinity  reduction  on  existing  leased  oyster  grounds. 


Table  B-6 


Estimated  population  densities  a/,  by  habitat  type,  of  selected 
wildlife  species  in  Louisiana  Coastal  Area 


Population  Per  Acre 


Spec ies 

F  resh/ Int . 
Marsh 

Brackish 

Marsh 

Sal ine 

Marsh 

Bottomland 

Hardwoods 

Wooded 

Swamp 

White-tailed  deer 

0.003 

Neg. 

Neg. 

0.017 

0.017 

Squ irre 1 

N/A 

N/A 

N/A 

2.000 

2.000 

Swamp  rabbit 

0.500 

0.  AOO 

0.  100 

0.500 

0.500 

Quail  (Bobwhite) 

N/A 

N/A 

N/A 

0.010 

Neg. 

Mottled  duck  b/ 

0.012 

0.005 

O.OOOA 

N/A 

N/A 

a/  Population  data  obtained  from  Louisiana  Department  of  Wildlife  and  Fisheries. 

b/  Mottled  duck  population  estimates  are  for  number  of  breeding  pairs  per  acre, 
based  on  LDWF  data,  information  reported  in  Bellrose  (1976)  and  marsh  acreage 
data  in  Chabreck  (1972). 
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Table  B-7. 


Potential  sport  hunting  effort  (man-days)  per  acre  for  selected 
wildlife  species  in  Louisiana  Coastal  Area  a/ 


Species 

Potential 

Sport  Hunting  Effort 

(Man-days ) 

Per  Acre 

Fresh/ Int . 
Marsh 

Brackish 

Marsh 

Saline 

Marsh 

Bottomland 

Hardwoods 

White-tailed  deer 

0.029 

Neg. 

Neg. 

0.130 

Squirre 1 

N/A 

N/A 

N/A 

0.684 

Swamp  rabbit 

0.164 

0.131 

0.033 

0.164 

Quail  (Bobwhite) 

N/A 

N/A 

N/A 

0.004 

Waterfowl 

0.488 

0.383 

0.018 

0.016 

Rails  and  snipe 

0.188 

0.188 

0.250 

Neg. 

a/  Assumptions  regarding  calculation  of  sport  hunting  potential  are  provided  wi 
the  text  of  this  Appendix. 


Wooded 

Swamp 

0.  130 
0.684 
0.  164 
Neg. 
0.053 
Neg. 
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population  uensity  value  used  for  bottomland  hardwoods  (BLH)  and 
wooded  swamp  (WS)  was  1  deer  per  60  acres.  This  figure  was  obtained 
from  surveys  conducted  by  the  LDWF  for  those  parishes  in  the  study 
area.  Deer  populations  are  considered  negligible  in  brackish  and 
saline  marshes.  The  sustained  annual  harvest  rate  used  for  deer  was 
33  percent,  a  commonly  accepted  figure  among  wildlife  biologists.  The 
hunter  success  rate  (i.e.,  average  number  of  days  of  hunting  required 
to  kill  one  deer)  used  in  this  analysis  was  23.7  for  BLH  and  WS 
habitats,  and  26.5  for  fresh  and  intermediate  marshes.  These  values 
were  derived  from  the  LDWF  deer  kill  survey  (1980-81)  season). 

Rabbit  Hunting  -  Population  density  values  used  for  rabbits  were  1 
animal  per  2  acres  in  BLH,  WS ,  and  fresh  and  intermediate  marshes;  1 
per  2.5  acres  in  brackish  marsh;  and  1  per  10  acres  in  saline  marsh. 
These  values  were  taken  from  LDWF  surveys  of  parishes  in  the  study 
area.  The  sustained  annual  harvest  rate  used  for  rabbits  was  60 
percent,  a  commonly  accepted  value.  A  hunter  success  rate  of  0.547 
was  used  for  all  habitat  types,  reported  in  the  LDWF  sate-wide  1977-78 
small  game  survey,  based  on  statistics  for  District  8. 

Squirrel  Hunting  -  Man-day  use  figures  for  squirrel  hunting  were 
determined  only  for  BLH  and  WS  habitats.  A  population  density  of  2 
squirrels  per  acre  was  used,  this  value  coming  from  the  LDWF  parish 
surveys.  A  sustained  annual  harvest  rate  of  60  percent  was  assumed. 
A  hunter  success  rate  of  0.570  was  used;  this  was  derived  from  the 
LDWF  1977-78  small  game  survey  for  the  District  8  area. 

Quai 1  Hunt ing  -  Man-day  use  figures  for  quail  were  determined  only 
for  BLH  habitat.  LDWF  parish  surveys  for  the  project  area  indicat<^d  a 
population  density  for  1  quail  per  100  acres  of  BLH  habitat.  A 
sustained  annual  harvest  rate  of  60  percent  of  the  quail  population 
was  used  in  analysis.  The  LDWF  1977-78  small  game  survey  revealed  a 
hunter  success  rate  of  0.620  for  quail  hunting  in  the  project  area 
vicinity. 

Waterfowl  Hunting  -  Man-day  values  for  migratory  waterfowl  hunting 
in  fresh  and  intermediate  marsh  habitat  were  based  on  records  for 
public  waterfowl  hunting  on  Lacassine  and  Sabine  National  Wildlife 
Refuges  (1978-79  hunting  season).  Man-day  values  of  0.454  per  acre 
for  fresh  marsh  and  0.521  man-day  per  acre  for  intermediate  marsh  were 
utilized.  These  two  values  were  then  averaged,  as  the  acreages  for 
fresh  and  intermediate  marsh  were  combined  in  the  projection  of 
habitat  conditions.  Man-day  values  for  brackish  and  saline  marsh  were 
taken  from  the  U.S.  Fish  and  Wildlife  Service  (  1  980).  For  BLH 
habitats,  a  population  density  of  one  bird  per  10  acres,  a  sustained 
annual  harvest  rate  of  40  percent  and  a  hunter  success  rate  of  0.400 
were  used.  These  figures  were  taken  from  the  U.S.  Fish  and  Wildlife 
Service  (1980)  and  Kennedy  (1977). 

Rail  and  Snipe  -  Man-day  values  for  these  species  were  taken  from 
U.S.  Army  Corps  of  Engineers  (1974).  The  values  for  fresh  and 
intermediate  marsh  types  were  averaged  to  obtain  the  man-day  value 
used  for  this  project  since  the  acreage  figures  for  these  two  habitat 
types  were  combined. 
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The  bulk  of  the  acreage  changes  associated  with  the  proposed 
freshwater  diversion  will  occur  in  the  three  major  types,  i.e., 
f  r e s h /  in  t e rme d  i a  t e  ,  brackish  and  saline.  Based  on  the  acreage 
projections  shown  in  Tables  B-1  and  B-2  and  the  data  on  wildlife 
population  density  displayed  in  Table  B-6,  estimates  of  populations  of 
white-tailed  deer,  swamp  rabbits,  and  mottled  ducks  expected  to  occur 
in  the  marshes  of  the  study  area  at  key  target  years  were  developed 
for  FWOP  and  FWP  conditions  (Table  B-8).  As  shown  in  Table  B-8,  the 
proposed  diversion  of  fresh  water  into  the  marshes  of  Unit  II  will 
lead  to  an  annualized  (average  annual)  increase  of  177  white-tailed 
deer;  17,800  swamp  rabbits;  and  nearly  300  breeding  pairs  of  mottled 
ducks.  In  Unit  IV,  the  proposed  freshwater  introduction  is  expected 
to  lead  to  an  annualized  increase  of  90  white-tailed  deer;  18,200 
swamp  rabbits;  and  400  mottled  duck  breeding  pairs  in  the  affected 
marshes . 

Estimates  of  sport  hunting  use  (man-days)  calculated  by  the  NODCE 
Recreation  Planning  Section  are  shown  in  Table  B-9.  As  shown  in  Table 
B-9,  all  types  of  sport  hunting  would  be  benefitted  by  the  proposed 
freshwater  diversion.  For  both  Hydrologic  Units  II  and  IV,  big  game 
hunting  would  show  the  smallest  average  gains,  while  waterfowl  hunting 
would  experience  the  greatest  net  increase. 


Commercial  Wildlife 


An  estimate  of  increases  in  fur  animal  and  alligator  harvest 
associated  with  the  tentatively  selected  plan  was  developed  by  the 
NODCE  Economics  Branch.  These  estimates  relied  heavily  on  data  on 
average  fur  and  alligator  harvest  by  marsh  type,  provided  by  the  FWS. 
Table  B-10  displays  average  fur  catch  per  acre  by  marsh  type  in 
coastal  Louisiana,  while  Table  B-11  shows  the  value  of  potential 
alligator  harvest  by  marsh  type  in  Hydrologic  Units  II  and  IV.  Table 
B-12  displays  the  estimated  value  of  commercial  fur  animal  and 
alligator  harvest  in  Hydrologic  units  II  and  IV.  As  shown  in  Table 
B-12,  the  net  annualized  increase  in  fur  animal  and  alligator  harvests 
attributable  to  the  proposed  freshwater  introduction  into  Units  II  and 
IV  is  $234,000  and  $175,000,  respectively. 

Table  B-13  summarizes  the  average  annual  equivalent  value  of  project 
benefits  to  sport  fishing  and  hunting,  commercial  fisheries,  and 
commercial  wildlife  harvest;  these  values  were  calculated  by  NODCE 
economists  using  a  discount  rate  of  8  1/8  percent.  As  shown  in  Table 
B-13,  freshwater  introduction  into  Unit  II  will  result  in  monetary 
benefits  having  an  average  annual  equivalent  value  of  over  $6  million. 
Nearly  90  percent  of  this  total  is  attributable  to  anticipated 
increases  in  oyster  harvest,  with  the  remainder  attributable  to  sport 
fishing  and  hunting  (5  percent),  fur  animal  and  alligator  harvests  (3 
percent)  and  commercial  finfish,  shrimp  and  crab  harvest  (2  percent). 

Net  monetary  benefits  in  Unit  IV  attributable  to  the  proposed 
freshwater  introduction  will  have  an  average  annual  equivalent  value 
of  nearly  $9.7  million.  As  with  Unit  II,  oyster  benefits  make  up  the 
bulk  of  this  total  ($8.8  million  or  90  percent  of  total  benefits). 
The  remaining  benefits  are  attributable  to  commercial  finfish,  shrimp 
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r.ible  B-8.  Populations  of  selected  wildlife  species  expected  to  occur  in  the 

marshes  of  Hydrologic  Units  II  and  IV,  Louisiana  Coastal  Area, 
at  key  target  years  a/ 


Target  Year 

Unit  II 

(Breton  Sound) 

Unit  IV(Barataria  Basin) 

Dee  r 

Rabb  it 

Mottled  Duck  Deer 

(pairs) 

Rabbit 

Mottled  Duck 
( pairs  ) 

1985  FWOP 

33 

64,884 

803 

492 

142,976 

2,601 

PWP 

33 

64,884 

803 

492 

142,976 

2,601 

1995  FWOP 

25 

58,920 

755 

374 

122,118 

2,120 

FWP 

231 

80,462 

1  ,448 

415 

130,318 

2,301 

2005  FWOP 

19 

56,005 

71 1 

293 

105,959 

1  ,769 

FWP 

220 

76,435 

1,378 

364 

120,360 

2,083 

2015  FWOP 

14 

53,151 

670 

226 

91 ,104 

1  ,461 

FWP 

210 

72,611 

1,310 

333 

112,705 

1,932 

2025  FWOP 

10 

50,371 

632 

174 

78,220 

1,207 

FWP 

201 

68,980 

1,248 

317 

107,021 

1,833 

2035  FWOP 

8 

47,678 

597 

135 

67,028 

995 

FWP 

192 

65,533 

1,187 

313 

103,028 

1,780 

Annual i zed 

FWOP 

18 

‘3-'t ,  946 

693 

276 

100,431 

1,671 

FWP 

195 

72,739 

989 

36  7 

118,682 

2,067 

Net  Change 

-177 

+17,793 

+296 

+91 

+18,201 

+396 

a/  Ass  limp  t 

io.is 

regarding  calculation  of 

populations  are  discussed  in  text. 
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Table  B-lU. 


Fur  catch  and  value  by  marsh  type  for  coastal  Louisiana 


Spec  ies 


Marsh  Type 

Fresh  -  1 11  r  e rtned  iat e  Brackish  Sal  ine 


Muskrat 


Average  catch/acre  a/ 

U.U88D  b/ 

0.0844 

0.0169  c/ 

Value /pelt  d/ 

$S.  70 

$5.70 

$5.70 

V  a  1 ue/ ac  re 

$0.5015 

$0.4811 

$0.0963 

Nutria 

Average  catch/acre 

0.3988  b/ 

0.0864 

insignificant 

Va 1 ue / pe 1 t 

$7.78 

$7.  76 

- 

Va 1 ue /ac  re 

$3.0980 

$0.6703 

ins igni f icant 

Mink 

Average  catch; acre 

0.0015  b/ 

0.0011 

insignificant 

Va 1 ue/ po 1 t 

SI-'..  36 

$14.36 

- 

Value/acre 

$0.0215 

$0.0158 

ins  igni f ican  t 

Otter 

Average  c.itch/acre 

0.0005  b/ 

0.0002 

insignificant 

V  a  1  ue  /  pe  1 1 

$.'.6.80 

$46.80 

- 

Value/acre 

$0.0234 

$0.0094 

insignificant 

Raccoon 

Average  cat ch/ ac  re 

0.0093  e/ 

0.0078  f/ 

ins i gni f icant 

Va 1 ue / pe  1 1 

$12.03 

$12.03 

- 

Va 1 ue / ac  re 

$0.1119 

$0.0938 

insignificant 

Total 

Average  catch/acre 

0.4979 

0.1799 

0.0169 

Gross  val.ie/acre 

$3.  75 

$1.27 

$0.0963 

Net  Value /acre 

$2.82 

$0.96 

$0.07 

a/  Average  catch  per  acre,  unless  otherwise  noted,  from  Palmisano  (1973). 

b/  Kepresents  mean  of  fresh  and  intermediate  marsh  average  harvest/acre  reported  by 
P  a  1 13  i  s  a  n  o  (  1  9  7  3  J . 

c/  Calculated  as  25  percent  of  brackish  ma rsh  average  harvest/acre  reported  by 

P  a  1  m  i  3  a  I  i  o  (  1  9  7  3  ). 

d/  Based  on  1976-81  running  average  of  prices  received  by  the  trapper,  expressed  in 
1983  dollars  using  the  Consumer  Price  Index  for  Hides, Skins,  Leather  and  Related 
Products.  Base  price  data  compiled  by  Louisiana  Department  of  Wildlife  and 
Fisheries. 

e/  Represents  one  half  of  the  combined  maximum  production  for  fresh  and  intermediate 
marsh  types  reported  by  Palmisano  (1973). 

Represents  one  half  the  maximum  value  reported  by  Palmisano  (1973). 

g/  Cost  of  harvest  equals  25  percent  of  gross  returns;  net  value  equals  gross  returns 
minus  cost  of  harvest. 
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Table  B-11.  Value  of  potential  alligator  harvest  by  marsh  type  in  Hydrologic 


Units  II  and  IV, 

,  Louisiana  Coastal 

Area  a/ 

Marsh  Type 

Fresh-Intermediate  Brackish 

Sal ine 

Mean  harvest  (hides/acre) 
Unit  II  (Breton  Sound) 

Unit  IV  (Barataria  Basin) 

0.0050 

0.0075 

0.0032 

0.0038 

negligible 

It 

Mean  value/hide  b/ 

$140.00 

$140.00 

N/A 

Mean  value  of 
meat/animal  c/ 

$75.21 

$75.21 

N/A 

Mean  total  value/animal 

$215.21 

$215.21 

N/A 

Total  value  (gross/acre) 

Unit  II 

Unit  IV 

$1.08 

$1.61 

$0.69 

$0.82 

negligible 

It 

Net  value  (gross  value 
less  cost  of  harvest)/ 
acre)  d/ 

Unit  II 

Unit  IV 

$0.81 

$1.21 

$0.52 

$0.62 

negligible 

It 

a/  Data  on  hide  value,  mean  hide  length,  mean  weight,  and  harvest  provided 
by  Ted  Joanen  and  David  Richard,  Louisiana  Department  of  Wildlife  and 
Fisheries,  Grand  Cheniere,  Louisiana. 

b/  Based  on  mean  length/hide  of  7  feet  and  mean  1983  hide  price  of  $20.00 
per  linear  foot . 

c/  Based  on  mean  dressed  we  igh  t  /  animal  of  47.6  pounds  and  estimated  1983 
mean  price  of  $1.58  per  pound. 

d/  Rased  on  cost  of  harvest  equal  to  25  percent  of  total  gross  value. 
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3^^,>jd  'ojon  its  e:<perience  and  decades  of  study  and  observ'ation,  this  Depart- 
nisrit  roircrotes  it  s  support  for  tlie  concept  of  controlled  freshwater  introduction 
miro:'iiy  for  tiio  erluj'.caTent  of  fish  £ind  wildlife  habitat  and  resources,  and  is 
interested  aid  willix:-.]  to  'xwperate  in  developing  a  program  for  the  operation  and 
ironitoriixj  of  the  diversion  structures. 

Sincerely  yours, 

i.  Burton  Angelle 

,  Secretary 
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15  ppt  isohaline  in  an  area  in  the  lower  end  of  the  bay  (conmonly  referred  bo  as 
the  "Ford  Line") ,  conditions  would  be  suitable  for  increasing  oyster  production 
many  fold.  An  increase  of  100%  in  oyster  production  or  nore  under  those  condi¬ 
tions  could  then  be  a  reasonable  expectation,  because  such  conditions  would  bring 
into  a  biologically  productive  zone  tiie  vast  acreages  of  suitable  oyster-  culturing 
bottoms  which  were  developed  in  previous  ye^irs  of  intensive  cflturing  at  the  lower 
end  of  the  bay.  Additionally,  the  location  of  a  diversion  structure  near  the 
Davis  Pond  site  would  provide  direct  benefits  to  the  Salvador  V/ildlife  Managonent 
Area  in  the  reduction  of  land  loss  rates  in  the  area,  enhancement  of  fish  and 
wildlife  production,  and  increased  public  hunting  and  fishing  opportunities, 

\drile  still  acccrrplishing  the  overall  benefits  to  Barataria  Basin. 

'  In  Breton  Sound  the  Depiartment  maintains  an  area  for  public  seed  grounds 
of  seme  600,000  acres.  As  in  Barataria  Bay,  only  a  small  portion  of  the  area 
has  been  consistently  productive  in  the  past  20  years  due  to  increasing  salinity 
lev'els.  If  the  proposed  diversion  structure  at  Big  Mar  is  of  sufficimt  size 
,md  functions  as  planned.  Department  biologists  estimate  that  a  considerable 
portion  of  the  seed  grounds  could  be  restored  to  oyster  production  which  could 
conceivably  double  present  levels  of  pioduction.  In  addition,  the  introduction 
of  freshwater  to  the  Breton  Sound  Basin  would  prove  beneficial  for  other  impor¬ 
tant  species. 

We  anticipate  that  the  diversion  projects  would  prrxdde  overall  benefits 
to  fish  and  wildlife  resour-ces  in  Barataria  and  Breton  Sourd  Basins  as  isohalines 
are  moved  seaward  by  freshwater  introductions.  However,  in  areas  lying  landward 
of  the  5  ppt  project  isohaline,  there  would  be  some  losses  to  o'/ster  production. 
This  would  affect  approximately  10,000  cicres  of  leased  waterbottems  in  Barataria 
Basin  and  seme  5,000  acres  in  the  Breton  Sound  Basin.  W!iile  the  loss  of  potential 
production  in  these  areas  is  a  matter  of  great  concern  to  tlie  Dcparlment ,  we 
believe  that  writh  a  lifting  of  the  existing  moratorium  on  new  lease  applications, 
lease  holders  who  might  be  adversely  affected  would  be  provided  opportunities  to 
establish  productive  leases  in  other  areas. 

Another  matter  of  concern  is  the  impact  of  freshwater  introduction  during 
the  spring  months,  especially  during  high  river  years,  into  areas  utidized  as 
brown  shrimp  nursery  grounds.  Introductions  during  this  critical  period  could 
adversely  affect  the  survival  and  growth  of  maturing  bnown  shrimp  in  affected 
areas.  Evaluations  should  be  made  to  determine  all  feaaihle  means  by  wiiich 
such  potential  impacts  to  both  oyster  and  shrimp  productiori  could  be  offset. 

The  Department  is  in  agreement  with  the  estimates  for  reduction  of  rates 
of  marsh  loss  for  various  marsh  types  develcped  jointly  bry  biologi  sts  for  the 
Corps  and  Fish  and  Wildlife  Service  and  that  are  cited  in  the  report:.  While 
the  Department  recognizes  the  fact  that  the  proposal  under  consideration  v«onld 
not  ccrpletely  reverse  the  trends  of  marsh  loss,  the  diversions  would  reduce  the 
rates  of  loss  in  the  study  area,  and  would  aid  significantly  in  maintadjung  a 
salinity  regime  more  favorable  to  fish  and  wildlife  p^roduction. 
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'.rhe  Department  has  long  recognized  the  value  of  freshwater  introduction  to 
the  production  of  fish  and  wildlife  resources.  By  the  early  *50's  the  Depart¬ 
ment  and  Plaqumines  Parish  were  cooperating  in  the  developnent  of  a  site  on  the 
lower  Mississippi  River  for  the  controlled  introduction  of  freshwater  into 

estuarine  areas  in  the  Parish.  Since  that  time  the  successful  operation  of  this  * 

freshwater  diversion  structure  has  been  based  upon  a  schedule  of  carefully  con¬ 
trolled  discharges  and  monitoring;  excellent  cocperation  has  existed  between  the 
Plaquemine  Parish  Council,  the  Louisiana  Department  of  Health  and  Human  Resources 
and  the  Louisiana  Department  of  Wildlife  and  Fisheries.  Our  assessment  of  this 
project  is  that  any  adverse  effects  that  may  result  frrm  periodic  introductions 
of  Mississippi  River  water  cure  greatly  outweighed  by  the  benefits  of  increased  * 

oyster  production.  Department  biologists  have  indicated  that  oyster  production 
has  often  doubled  in  these  areas  after  l^lrge  influxes  of  freshwater  and  such 
increcises  may  be  attributable,  in  large  part,  to  more  favorable  salinity  regimes 
which  reduced  predation  and  disease.  The  decreased  salinities  and  subsequent 
increased  oyster  production  in  Breton  Sound  in  1974-76  were  attributed  to  the 
openings  of  the  Bonnet  Carre  Spillway  in  1973  and  1975.  After  conducting  a  pre¬ 
liminary  analysis  of  data  oollected  in  Lake  Pontchartrain  before  and  after  the 
Bonnet  Carre  openings.  Department  biologists  observed  significant  increases  in 
many  populations  of  estuarine-dependent  species  following  the  influx  of  large 
volumes  of  freshwater  to  the  system. 

The  New  Orleans  Corps  of  Engineers  in  cooperation  with  various  federal,  * 

state  and  local  agencies,  is  now  investigating  the  feasibility  of  enhancing 
habitat  conditions  and  improving  productivity  of  fish  and  wildlife  resources 
by  the  introduction  of  freshwater  into  two  estucuries,  Barataria  Bay  and  Breton 
Sound,  and  adjacent  wetlands.  These  eu:eas  now  support  extensive  comercial 
and  sport  fisheries,  and  are  inportant  hunting  and  trapping  areas,  and  like  i 

much  of  coastal  Louisiana,  have  experienced  the  adverse  effects  of  saltwater 
intrusion  and  land  loss  in  recent  years.  This  is  indicated  by  the  reduction  of 
fresh  and  intemBdiate  marsh,  the  conoomitant  expansion  of  saline  and  brackish 
marsh,  and  tiie  conversion  of  large  acreages  of  marsh  to  open  water.  Two  diver¬ 
sion  sites  are  new  being  eveiluated.  One  for  the  Barataria  Basin  would  be 

located  near  Davis  Pond  (river  mile  118)  below  the  oemnunity  of  Lone  Star  at  i 

vdiich  Mississippi  River  water  would  be  routed  into  the  Dep>artinent  cwned  Salvador 
Wildlife  Managanent  Area.  The  other  vrould  be  located  at  Big  Mar  and  would  pro¬ 
vide  for  a  diversion  of  water  to  the  Breton  Sound  Basin. 

It  becones  very  evident  vrfien  oyster  production  records  for  the  Barataria 
unit  are  examined,  that  the  prime  oyster  seed  and  culturing  grounds  have  shifted  I 

significantly  northward  throu^  the  bay.  Daring  p>eriods  of  low  rainfadl,  lew 
river  stages  and  decreased  freshwater  influx,  as  was  expjerienced  during  the 
latter  pjart  of  1981  and  eaurly  1982,  very  limited  oyster  production  takes  place 
in  Barataria  Bay  propjer  because  sailinity  levels  are  too  high  for  successful  pro¬ 
duction  to  occur.  This  bay,  particulcirly  the  lower  end,  was  historically  a 
prime  area  for  the  producticai  of  oysters  and  has  extensive  areas  with  suitable  » 

bottems .  With  proper  control  of  the  diversion  structure  and  the  introduction  of 
controlled  ameunts  of  freshwater  adequate  to  maintain  the  average  pxasition  of  the 
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DEPAFiTMENT  OP  WILDLIPE  AND  FISHERIES 
POST  orrtcc  box  issto 
BATON  ROUGE.  LA  70695 


September  10,  1984 


EDWIN  W  EDWARDS 

oov-eaNOP 


Colonel  Eugene  S.  Witherspoon 
District  Engineer 

New  Orleans  District,  Corps  of  Engineers 
P.  O.  Box  60267 

New  Orleans,  Louisicina  70160-0267 
Dear  Sir: 

On  July  2,  1982  the  Department  of  Wildlife  and  Fisheries  provided  conments 
relative  to  the  interim  report  on  proposed  freshwater  diversions  to  Barataria 
and  Breton  Sound  Basins.  The  oamients  contained  herein  are  intended  to  address 
the  proposal  in  general,  and  more  specifically,  to  evaluate  revisions  to  the 
original  report  which  concern  a  new  tentatively  selected  plan  for  Barataria  Basin. 

Because  of  its  extensive  coastal  wetlands,  Louisiana  is  the  nation's  leader 
in  connercial  fisheries  production,  and  alligator  and  wild  fur  harvests; 

Louisiana  also  supports  significant  recreational  econonies  based  upon  sport 
fishing  and  hunting  for  waterfowl  and  game  animals. 

However,  it  is  now  well  documented  that  Louisiana's  coastal  areas  are  subsid¬ 
ing  and  eroding  and  seme  investigators  have  estimated  a  coastwide  land  loss  rate 
from  all  causes  as  high  as  45  square  miles  a  year. 

The  state's  coastal  marshes  and  estuaries  provide  habitats  and  nui'seiy 
areas  for  a  wide  variety  of  fish  and  shellfish  species  and  marsh  vegetation 
provides  a  source  of  organic  matericil  \drich  is  an  important  component  of  the 
detrital  based  food  web.  Recent  scientific  studies  tend  to  substantiate  the 
view  that  the  production  of  ootinercial  and  recreational  fisheries  is  linked  not 
only  to  the  quality  of  marsh  habitat  but  to  the  quantity  of  habitat  eis  well. 

For  exanple,  seme  researchers  have  reported  that  Louisiana  ccrtmercial  shrinp 
catches  are  directly  proportional  to  the  area  of  intertidal  wetlands.  The 
National  Marine  Fisheries  Service  has  stated  that  the  total  estuarine-dependent 
ocnmercial  fisheries  production  of  coastal  Louisiana,  including  menhaden,  shrutp, 
oysters,  crabs,  and  some  industrial  bottomfish,  has  probably  reached  a  peak  and 
will  decline  in  proportion  to  the  acreages  of  marshland  lost.  Wildlife  biolo¬ 
gists  WDxild  likewise  agree  that  the  production  of  furbearers,  alligators,  water- 
fowl,  and  game  animals  is  linked  in  a  similatr  way  to  the  wetlands. 
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i.itcrested  and  willing  to  cooperate  in  developing  a  program  for  the  operation  and 
monitoring  of  the  diversion  structures. 


Si ncerely , 


Jesse  J.  Guidry 
Secretary 
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It  becomes  very  evident  if  one  looks  in  depth  at  the  oyster  production  re¬ 
cords  for  the  Barataria  unit,  that  the  prime  oyster  seed  and  culturing  grounds 
have  shifted  significantly  northward  through  the  bay  (Van  Sickle,  1981).  During 
periods  of  low  rainfall,  low  river  stages  and  decreased  freshwater  influx,  as  was 
experienced  during  the  latter  part  of  1981  and  early  1982,  very  limited  oyster 
production  takes  place  in  Barataria  Bay  proper  because  salinity  levels  are  too 
high  for  successful  production  to  occur.  This  bay,  particularly  the  lower  end, 
was  historically  a  prime  area  for  the  production  of  oysters  and  has  extensive  areas 
with  suitable  bottoms.  With  proper  control  of  the  diversion  structure  and  the 
introduction  of  freshwater  adequate  to  maintain  the  average  position  of  the  15  ppt 
isohaline  in  an  area  in  the  lower  end  of  the  bay  (commonly  referred  to  as  the  "Ford 
Line"),  conditions  would  be  suitable  for  increasing  oyster  production  many  fold. 

An  increase  of  100%  in  oyster  production  or  more  under  these  conditions  could  then 
be  a  reasonable  expectation,  particularly  when  one  visualizes  that  such  conditions 
would  bring  into  a  biologically  productive  zone  the  vast  acreages  of  suitable 
oyster  culturing  bottoms  which  were  developed  in  previous  years  of  intensive  cul¬ 
turing  at  the  lower  end  of  the  bay. 

In  addition,  the  location  of  a  diversion  structure  near  the  Davis  Pond  site 
would  provide  direct  benefits  to  the  Salvador  Wildlife  Management  Area  in  the  re¬ 
duction  of  land  loss  rates  in  the  area,  enhancement  of  fish  and  wildlife  production, 
and  increased  public  hunting  and  fishing  opportunities,  while  still  accomplishing 
the  overall  benefits  to  Barataria  Basin. 

In  Breton  Sound  the  Department  maintains  an  oyster  seed  ground  reservation 
of  some  600,000  acres.  As  in  Barataria  Bay,  only  a  small  portion  of  the  area  has 
been  consistently  productive  in  the  past  20  years  due  to  increasing  salinity 
levels.  If  the  proposed  diversion  structure  at  Big  Mar  is  of  sufficient  size  and 
functions  as  planned.  Department  biologists  estimate  that  a  considerable  portion 
of  the  reservation  could  be  restored  to  oyster  production  which  could  easily 
double  present  levels  of  production.  In  addition,  the  introduction  of  freshwater 
to  the  Breton  Sound  Basin  would  prove  beneficial  for  other  commercially  important 
forms . 


The  Department  is  in  agreement  with  the  estimates  for  reduction  of  rates  of 
marsh  loss  for  various  marsh  types  developed  jointly  by  biologists  for  the  Corps 
and  Fish  and  Wildlife  Services  and  that  are  cited  in  the  report.  While  the  De¬ 
partment  recognizes  the  fact  that  the  proposal  under  consideration  would  not  com¬ 
pletely  reverse  the  trends  of  marsh  loss,  the  diversions  would  reduce  the  rates 
of  loss  in  the  study  area,  and  would  aid  significantly  in  maintaining  a  salinity 
regime  more  favorable  to  fish  and  wildlife  production. 

Based  upon  its  experience  and  decades  of  study  and  observation,  this  Depart¬ 
ment  reiterates  its  support  for  the  concept  of  controlled  freshwater  introduction 
primarily  for  the  enhancement  of  fish  and  wildlife  habitat  and  resources,  and  is 
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Service  h^.s  stated  that  the  total  estuarine  dependent  commercial  fisheries  produc¬ 
tion  of  coastal  Louisiana,  including  menhaden,  shrimp,  oysters,  crabs,  and  some 
industrial  bottomfish,  has  probably  reached  a  peak  and  will  decline  in  proportion 
to  the  acreages  of  marshland  lost.  Wildlife  biologists  would  likewise  agree  that 
the  production  of  furbearers,  alligators,  waterfowl,  and  game  animals  is  linked 
in  a  similar  way  to  the  wetlands. 

The  Oepartment  has  long  recognized  the  value  of  freshwater  introduction  to 
the  production  of  fish  and  wildlife  resources.  In  the  early  1950's  and  1970's, 
in  cooperation  with  the  Plaquemines  Parish  Council,  the  Department  contributed 
monies  and  technical  assistance  for  the  development  of  two  sites.  Bayou  Lamoque 
(as  a  demonstrational  project)  and  Bohemia  on  the  lower  Mississippi  River,  for 
the  controlled  introduction  of  freshwater  into  estuarine  areas  of  Plaquemines 
Parish.  These  projects  also  involved  monitoring  and  enforcement  by  closing  con¬ 
taminated  areas  to  oyster  harvests  by  the  Louisiana  Department  of  Health  and 
Human  Resources.  Since  that  time  the  successful  operation  of  these  two  fresh¬ 
water  diversion  structures  has  been  based  upon  a  schedule  of  carefully  controlled 
discharges  and  monitoring  with  excellent  cooperation  between  the  parish  council, 
and  the  Departments  of  Health  and  Human  Resources  and  Wildlife  and  Fisheries. 

Our  assessment  of  these  projects  is  that  any  adverse  effects  that  may  result  from 
periodic  introductions  of  lower  quality  Mississippi  River  water  are  greatly  out¬ 
weighed  by  the  benefits  of  increased  productivity.  Ron  Dugas  (oyster  biologist 
with  the  Department)  indicated  that  oyster  production  has  often  doubled  in  these 
areas  after  large  influxes  of  freshwater  and  that  may  be  attributable,  in  large 
part,  to  more  favorable  salinity  regimes  which  reduced  predation  and  disease. 

The  decreased  salinities  and  subsequent  increased  oyster  production  in  Breton 
Sound  in  1974-76  were  likely  due  to  the  openings  of  the  Bonnet  Carre  spillway  in 
1973  and  1975.  After  conducting  a  preliminary  analysis  of  data  collected  in  Lake 
Pontchartrai n  before  and  after  the  Bonnet  Carre  openings,  Johnny  Tarver  (Depart¬ 
ment  biologist)  observed  significant  increases  in  many  populations  of  estuarine 
dependent  species  following  the  influx  of  large  volumes  of  freshwater  to  the 
system. 


The  New  Orleans  Corps  of  Engineers  in  cooperation  with  this  agency,  NMFS, 
and  the  U.  S.  Fish  and  Wildlife  Service,  is  now  investigating  the  feasibility  of 
enhancing  habitat  conditions  and  improving  productivity  of  fish  and  wildlife  re¬ 
sources  by  the  introduction  of  freshwater  into  two  estuaries,  Barataria  Bay  and 
Breton  Sound,  and  adjacent  wetlands.  These  areas  now  support  extensive  cormier- 
cial  and  sport  fisheries,  and  contain  important  hunting  and  trapping  areas,  and 
like  much  of  coastal  Louisiana,  have  experienced  the  adverse  effects  of  saltwater 
intrusion  and  land  loss  in  recent  years  as  indicated  by  the  reduction  of  fresh 
and  intermediate  marsh,  the  concomitant  expansion  of  saline  and  brackish  marsh, 
and  the  conversion  of  large  acreages  of  marsh  to  open  water.  Two  diversion  sites 
are  now  being  evaluated.  One  for  the  Barataria  Basin  would  be  located  near  Davis 
Pond  (river  mile  118)  below  the  community  of  Lone  Star  at  which  Mississippi  River 
water  would  be  routed  into  the  Department  owned  Salvador  Wildlife  Management  Area. 
The  other  would  be  located  at  Big  Mar  and  would  provide  for  a  diversion  of  water 
to  the  Breton  Sound  Basin. 
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DEPARTMENT  OF  WILDLIFE  AND  FISHERIES 

■400  ROYAL  STREET 

NEW  ORLEANS  70130 


DAVID  C  TPEEN 


(504)  342-9473 
January  28,  1983 


Colonel  Robert  C.  Lee,  District  Engineer 
New  Orleans  District,  Corps  of  Engineers 
P.  0.  Box  60267 
New  Orleans,  Louisiana  70160 

Dear  Sir: 

On  July  2,  1982  the  Department  of  Wildlife  and  Fisheries  provided  comments 
relative  to  the  interim  report  on  proposed  freshwater  diversions  to  Barataria  and 
Breton  Sound  Basins.  The  comments  contained  herein  are  intended  to  supplement 
the  Department's  initial  review  of  the  report,  and  to  further  develop  some  of  the 
conceptual  aspects  of  the  proposal . 

Louisiana's  coastal  wetlands  support  the  nation's  largest  commercial  fish¬ 
ery,  alligator  and  wild  fur  harvests  as  well  as  significant  recreational  economies 
based  upon  sport  fishing  and  hunting  for  waterfowl  and  game  animals.  It  is  now 
well  documented,  however,  that  Louisiana's  coastal  regions  are  subsiding  and 
eroding,  and  some  researchers  have  estimated  a  coastwide  land  loss  rate  as  high 
as  49  square  miles  a  year  (Bauman,  personal  communication). 

At  the  time  when  the  Mississippi  and  Atchafalaya  River  systems  were  leveed 
off,  the  effects  of  severely  restricting  the  processes  of  overbank  flooding  and 
distributary  flow  were  not  well  known.  Today  it  is  generally  understood  that  the 
discharge  of  nutrient  and  sediment-rich  freshwater  from  the  Atchafalaya  and 
Mississippi  Rivers,  in  concert  with  man-induced  processes,  has  played  a  major 
part  in  controlling  the  rate  of  marshland  gains  or  losses  in  Louisiana  coastal 
areas. 


The  coastal  marshes  and  estuaries  provide  habitat  and  nursery  areas  for  a 
variety  of  fish  and  shellfish  species.  Marsh  vegetation  provides  a  source  of 
organic  material  which  is  an  important  component  of  the  detrital  based  food  web. 
Recent  studies  tend  to  substantiate  the  view,  held  by  most  investigators,  that 
the  production  of  commercial  and  recreational  fisheries  is  linked  not  only  to  the 
quality  of  marsh  habitat  but  to  the  quantity  of  habitat  as  well.  For  example 
Turner  (1977)  reported  that  Louisiana  commercial  shrimp  catches  are  directly  pro¬ 
portional  to  the  area  of  intertidal  wetlands.  The  National  Marine  Fisheries 
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and  crab  harvest  (6  percent),  sport  fishing  and  hunting  (3  percent) 
and  commercial  fur  animal  and  alligator  harvest  (1  percent). 
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Table  B-13.  Summary  of  average  annual  monetai  benefits  £/  to  sport 
fishing  and  hunting,  commercial  fisheries,  and  commercial  fur 
animal  and  alligator  harvests  in  Hydrologic  Units  II  and  IV, 
Louisiana  Coastal  Area 


(thousands  of  dollars) 

Avg.  annual 

Avg.  annual 

Increase 

FWOP 

FWP 

Unit  II  (Breton  Sound) 


Sport  fishing  and 


—  r  ^  o 

hunting 

1,506 

1,817 

311 

Commercial  fisheries 

shrimp 

2,627 

2,757 

130 

menhaden 

93 

98 

5 

oysters 

2,651 

8,067 

5,416 

other 

132 

139 

7 

total 

5,503 

11,061 

5,558 

Commercial  fur  animal 

and  alligator  harvest 

218 

403 

185 

Unit  II  total 

7,227 

13,281 

6,054 

Unit  IV  (Barataria  Basin) 

Sport  fishing  and 

hunting 

3,814 

4,073 

259 

Commercial  fisheries 

shrimp 

7,807 

8,233 

426 

menhaden 

1,647 

1,737 

90 

oysters 

3,941 

12,724 

8,783 

other 

836 

882 

46 

total 

14,231 

23,576 

9,345 

Commercial  fur  animal 

and  alligator  harvest 

679 

785 

106 

Unit  IV  total 

18,724 

28,434 

9,710 

a/  Represents  average  annual  equivalent  value,  calculated  by  New  Orleans 
District  Corps  of  Engineers  Economics  Branch  at  8  1/8%  discount  rate. 
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Table  B-12.  Net  value  £/  of  commercial  wildlife  harvest  under  future 
wi t hou t -pr  o  j e c t  (  FWOP  )  and  future  with-project  (FWP)  conditions 
in  Hydrologic  Units  II  and  IV,  Louisiana  Coastal  Area 


( thousands 

of  dollars) 

Unit  II  (Breton 

Sound  ) 

Unit 

IV  (Barataria 

Bas in ) 

Fur 

Alligators 

Total 

Fur 

Alligators 

Total 

Target  Year 

animals 

animals 

1985  FWOP 

158 

77 

235 

582 

268 

850 

FWP 

158 

77 

235 

582 

268 

850 

1995  FWOP 

148 

73 

221 

474 

222 

696 

FWP 

311 

189 

500 

512 

296 

808 

2005  FWOP 

138 

70 

208 

389 

184 

573 

FWP 

296 

180 

476 

461 

268 

729 

2015  FWOP 

130 

66 

196 

318 

152 

470 

FWP 

283 

172 

455 

426 

248 

674 

2025  FWOP 

122 

63 

185 

260 

126 

386 

FWP 

268 

162 

430 

404 

236 

640 

2035  FWOP 

114 

60 

174 

213 

104 

317 

FWP 

256 

155 

411 

394 

229 

623 

Average  annual 
net  returns  FWOP 

135 

68 

203 

368 

174 

542 

FWP 

273 

164 

437 

458 

259 

717 

Increase 

138 

96 

234 

90 

85 

175 

Average  annual 
equivalent  value 
of  net  returns  b/ 

- 

- 

185 

- 

- 

106 

a/  Net  value  represents  gross  value  minus  cost  of  harvest;  cost  of  harvest 
is  25%  of  gross  price  paid  to  trapper. 

b/  Average  annual  equivalent  value  calculated  by  New  Orleans  District 
Corps  of  Engineers  Economics  Branch  at  8  1/8%  discount  rate. 
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